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(54) SPHERICALLY AGGLOMERATIVE AGENT FOR HEPATOCYTE AND METHOD OF 
CULTURE 

(57)Abstract: 

PURPOSE: To obtain the subject agent capable of efficiently giving, stably over a long period, 
substantial hepatocyte agglomerates playing a role as an auxiliary for artificial liver function by 
binding of glycosaminoglycan to a lipid through covalent bond. 

CONSTITUTION: The objective agglomerative agent can be obtained by binding (A) the carboxyl 
(including lactone), formyl. or primary amino group of a glycosaminoglycan pref with its reduced 
terminal cleaved, or such group of a spacer introduced thereinto, to (B) the primary amino, 
carboxyl. or formyl group of a lipid, through covalent bond (e.g. CONH. ester. CH2NH linkage). 
Said lipid is pref. phosphatidylethanolamine; and the glycosaminoglycan is pref. 
chondroitinsulfuric acid C with its reduced terminal cleaved. 
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0 i^U nits / if iJ:^;>(0':7D>^fi5^©5tJJU3}?^>' 
<3> ji7c5|ei^;&?^§[$nfc^^U nits y ^'j:^3><D3}^Jl. 

Utl] ^ . 30 

R3/^ .CO-P^ (IV) 
GAG 

G A G ti^Si $ ji7C5^iSgp^^ $1^ ufc U n 1t S / 

(1) GAGf)^\::7)Vu>m. ii>Hn-f^>, n>F 40 

X ; U "7 > fiS 7!>^ e iS 7C ti O X o > K SB 5t 1^ M 

R' «3^»c:®Mb. R' fiOHS^^U, R* HCO. 
OH^$:^L, R' tiOHS^r^t*. 

(2) GAG'fj^zi>]ia-(^>mmDf)^^m7t^m^(D 



^ffi¥5 - 2 3 6 9 5 1 
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O^Xn>Sg|[E5^^^l,if-i/ij □its y yu^>SSO 
<i:t. GAGtt4<StJC. R' tl3{at3@^U» R' «0 
SO, HSSr^b, R' ttCOOHS^^L, R* \tO 

(3) GA G;^i^:d > KD^^>?5Si^K;5^^3a7n<4*»^0 
^JUi? D>itge5><£^l.ifc^'J 3 Its y yU:^>^S(D 

GAG«4^IC. R' «3<aiCfij»U, R' «0 
Hg€:^L, R' ttCOOHSS^L. R* ttOSO, 

(4) GAGf)i3>\ia^^>^.\jmmf)^^m7t^^^ 
o{f)\^^u>mm^^m^^i/'j nits y ^g;«7>ss 

(Dcht. GAG«4iaiC. R' ti3{5:lrg^b, R' 

OH^Sr^L, R' JiCOOHS^^-r. 

(5) GAG*«^'^^>fll[ffi:die>S7Ctt*«<D//^i7 h 

-;^S15^S:^li;^c^U =iitS / i/U:^ >^S(^«i:^. G 
AGttS^aJC. R* Ji4fi[{Cg^L. R' StXR* \tO 
um^mL. R* JiCH, OH^^^To 

(6) GAGf)^tr^^>t-vmmf)^6m7t^^m(Dis^ 

GAGH3&tC. R' t3:4fitr®^U, R'^^t^R' 
liOHSSr^U, R' UGH, O S O, Hg^^j^T. 

(7) GAGt^\l7)VU>mX\tZl>\iU^^>t^i^m 

7cli*s^(^^4^yits >gi$5t^(^^^fcy'j □Its y it^'u 

^>^SOi:t. GAGti3^ifc«C. R' tt4^3:fC®tfe 

R' liNHCOCH. m^^L. R* «CH, OH 
SS^b, R' «OHS€:^1-. 

(8) GAG5&^3>HD-r^>«!i^Afeb<ttKXtix 

;i'-7i$^>«iSt;5i^i§7ci±5f5iiio^=^yits >^6^^m^ 

fc^'jnitsy ^U;^j>^S<D<i:^., GAGtt3ffitr, 
R' ti4(ifCgjit, R' UNHCOCH, S$:^b, 
R* JiCH, OH^^^b, R' ttOSO, HS^^ 

(9) GAGt^:3>\iu^^>mmcx\tDf)^^m7t^ 

^^o^^VitS >gB5t<&^i/^;t^U □iJ-syi?''J:^> 

m^Ot^. GAG\t3i<L\Z. R* ti4{itC®^U. R 
' «NHCOCH, g$^b, R' JICH, SO, 
^rg^U, R' JiOHS^^T. 

(10) GAGf)^oy\^u^^>mmEf}^^'^7t^^^ 
<D^^vD-^>^^^m^rc^^) nits y u:^ 

<Dtt. GAGH3fitC, R* ti4^»C^^L, R' « 
NHCOCH, S^^L. R' JICH, O S O, 
^b. R' «0S0, Hg^^r. 

(1 1) GAG7&tn> KD^5^>7}?''JfiSii!:d^6il7t:1t* 
ja(Z)'\=^^V1tS >gP5^«:K^l^;t^U niJ-S y ^'J :^ >3S 

GAGtt3&(C, R' «4&tcejfeL. R' 
JiNHCOCH, m^TTsL. R' \tCH: OHSTR* 
tiOSO, Hm^7ritf)K X\tR' \tCH2 OSO, H 
STR' «OHS'b L< t^O S O, HS^^-r. 

(12) GAG^i^'s/'tU >75>6ii7c145NJSO'\=^VitS 



3 

Gtt4&*C. R' JiSiitCS^b. R' «NHSO, H 

s&s^L/. R' «CH, oso, nm^^b. r* «o 

(13) GAG/i^'\A^>eiig?:(>^ei§7c14^i^(7)'\^V 

GAGH4fi[IC. R' tt3fi[fCffi»l/, R' «NHCO 
CH, gXfiNHSO, HS^^b, R' t^CH: OH 
gTR' J^OSO, Hg^^f;5^ X(3;R' \tCHt O 
SO, HSTR' tiOHSt>b<«OSO, HS^^ 

r. 

(14) GAG7!?^>^^i$^>i5iS?Xtl^^i$'>3}^Uii^*^ 

i^U;^>^SOi:t. GAGfri4^tC. R* t^3(^:^c® 
^b. R' NHCOCH, R' ttCH, 

OSO, H^Sr^t, R' UOUm^^t. 3 TSR^tl 

im. 

7 5 >;:>^^^U;rc:n > H n >1BIEK C ^^HS® i:■r 
[0 0 0 1 ] 

CO 0 0 2] 

-ii^^o, ^i^r\tjF^mnmmf)m\.^\zmmL^'otc 
mmm^/)m^^n^::t\z^':>x±^fsii^^r^. 
CO 0 0 3] mziFmm<Dmm^^t^L 
rzBmnm^(Dm^it^^mz'oi^xm^v. i&mnM^ 

mn^mi^f}^izb. ^\zm^n(DW^T\z^mnmm^ 
^m-r^ct^z^o&mm^zmommumm^^mm^ 



3 ) <#ffl¥5 - 2 3 6 9 5 1 

4 

^ct^-^m izbft. 

[ 0 0 0 4] t:/^t>t>. ^f^yyh(D^mi)^^ziytri' 

-iff^mmmm\z^owL^bft^ms^mnmm^ . «« 

mmtbrz^^mz^mb. egf i±^mmmmm 
=f-) , >i/3.u >^<^3}^;i/t>asfiD^ifiiff«ft& (HD 

®;&^e>i8n. m^km^\zwwr^^^%m.tit^zitt: 

^V^aiLj^ [CellStmct Fond il. 1 79 (1 988): Bioch 
em. Biophys. Res. Comnun jJl, 385 (1989) ] . 
[ 0 0 0 5] ±.^\^^i;^)>^^(O^Uy-i^^^)ti> 

CO 0 0 6 ) ^ftm^^m:fy^^y^. ^j^t^^j^ux 

r^t. z^u^:t^'j ti>^m^i.rzmmmxm^Lrz 
i^'ttnmiz^mvrzmm.trs,^. z.n\t^v7s^v^ 
m}i\zmm^titzmm^:/u^itif^}i:i>%^mh. c 
ni>m\z^m^ti^rztbt^^^tix\^^^. [exp. cei 

I Res. 116, 227 (1990)] [ItP^ 1 - 2 7 7 4 8 6 ^ 

30 [0 0 0 7] ±fs.:/u7-:t^^)ti>^mmm'Rtbxm 

^-^ntzf^^mmt^mm-^mmzmmtLrzhcoxh 
0. ^rnvx^r)^ itm^^mm^mLxh^ommf}^ 
fi^i^^nx^i^. ^fzs js^mn^ommm^^tti^^xr 

nvxi^^^ztt^i^. ^mmmmt^\t^mfs.m^m^ 
^{t:«iti^iiittT:fco. ^rzmmmm.it!^\t. h' - 

40 Clia Electron Uicroseopy 21. 5 (1988) ] . 
' CO 0 0 8] 

<. mmih^Bx\tfs.^K tzx:fu^'t^^}ti>\z^ 
0. ^mmo^^mmtm^^mmzi^^h. ^m^<o 
^itmmo%'^mmz%ii^7rs-tmmmn(r>mm^i^t> 

\^rz^^^mm^^mf^^^'t^z.t\t. ^m^^Kx 
^mmm^mm(D^%(r>itit>\zh'j^,i^x^^. 

50 C 0 0 0 9 ] 
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^J^^}%y (gilT, TGAGJ i:B§-rctfe^^) t 

-rsfeoT^n^ct^^. ^^tciiSje^GAGti. gag 

[0011] (D mTt^mm^^tifz^^j zi-^^y^ 
(1) GAGtfctt-e^^aH* 



(A) 



GA G-C-0 
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5;i/St, liars yS(hd^ejgfiic$nfcCH, 
[0 0 12] ±^i^^\zm^t^ if&7^ym. t})vts 
7t^^^t^h(D. cti^\zit^^9iim^mrct\z^ 
f s ;^ ^ - -9- - { b ^ €r ^ e> i; 66 c n e s fg;; $ -It § 

C t iCck ^ T # A $ n ;t t) © © I. ^ Tti T ^ T t) J; V ^ . 

(0 0 131 mmm^c AG t^<om^it^mt(ojii^m 

^m^^\Z^tt^TOt:^r)'V^^. 
[0 0 14] 
lit 2] 



WbGAG) 
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GAG 



(C) COOH 

gAg 



(D) GAG'-^NH. (T^y^AGAG) 



(E) GAG-OH 



±iC4'. GAGtt^y nif*^^';^^, .vvw^NHb tt^lASnfeT^^i 
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(-1") m-NE. ir^j^^^-rmmn) 

(-) 0 

flSS- C H ( 5';U7'^' K-ftflgg) 
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(3) B6S3lS^GAG 
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(A) 


+ i^) 


— »GAG- 


CONH- 
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(A) 


+ (a) 


"GAG- 


CONH-.-™BgM 


(c) 


(B) 


+ (-f) 


'GAG- 


CHb nh 




(d) 


(B) 


+ (n) 


'GAG- 


CHa NH' 




(e) 


(C) 


+ U) 


'CONH 







1 

GAG 

(f ) (C) (n) ^CONH^AA^flgg 

I 

GAG 

(e) (D) + (A) ►GAG-^-^^A^HNCO'^^^^flgK 

(h) (D) + (::^) — ^GAG--- — HNGHa 

(i) (E) + (a) ^GAG-0-CO> 

[0 0 17] :^^^Tffili^fliMJe^^U=i1f^y 

ti>\t. ^(Dmr$>^::tf)^r^. tff^v<\t^h^j^ J — OH 
7^ >OJ: -9/^^7 5 hrUv>(D<J:p;iW««Si: GAG* 

[0 0 18] :$i^B^rm\.^^mm^'^^^):2D-^ y iffj [ 0 0 2 1 ] ^wr^lliMJg^^U ^U:^>, 

i3>{t. [ 0 0 2 2] ±l2^»ti> P' 1167 5 / S^WTSli 

[00 19] 1. M^^U, GAGttyj^tf^y 

[0020] T> 

t<t5] [ 0 0 2 3] (1) GAGf)^\i7)\^n>m. =i>Hd< 

50 >iB!ie, 'V/^'J >Xtt'\/^^>i85®S7&i^S7t:ft5fe^(^d/ 
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es^J-^^o^rc^UniJ-ay i^ij*>SS®t$, GAG 
[0 0 2 4] (2) GAG7&^n>Ho<5^>a®tKX« 

m^^mi^^tz^^j / ^vti>m^<Dt^. gag 

t54{il[l3. R' t^3{5HS^b. R' ttCOOHSS^ 

R' JiOSO, Hg€:^-r. 10 
[0 0 2 5] (3) GAGi)^^y^>mm^^m7€^^ 

m<ott. GAG\t3mzs R* }t4mzm^b. r' 

\tCHr OHg^^U. R* JiOH^Sr^r. 
[0 0 2 6] (4) GAG?5l?er^^>#ijati!d^?)3t7C 

>mm(Dtt. GAG«3^tC. R' ti4^a(ce^b. 
R*«CH, OSO, HSSr^b, R' (^OH^*^ 

[0 0 2 7 ] 2. 20 
[0 0 2 81 



CH,OH 

GAG I 



(D) 



[0 0 2 9 ] ^WT^fl^m^^yjzii^^y ^U:^>o 
[0 0 3 0] ±ia^^. p' \tim7^ ymti^-r^m so 

[ 0 0 3 1 ] (1) GAGf)^\i7)Va>m. 3>HD-1' 

1)-^ y !f^Jti>mm(r>t^s R' tiNHCOCH, 
^b, R' tiOHg^^To 
[0 0 3 2] (2) GAGf)^:3>]^u-C 9>mmAhL 

y ^^)t)>mm(Dt^. R' «NHcocH, 

R' \tOHm^^to 40 
[0 0 3 3] (3) GAGf)^^y^>mWtX\t^y^> 

[0 0 3 4] 3. -m^ 

[ 0 0 3 5 ] 
Ut7] 
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— CH.-P* 



(IQ) 



GAG 



[ 0 0 3 6 ] ^^t^mn^^^^)^'^^ y ^^jti>. 
[ 0 0 3 7 ] ±15^^^^. p' \tiWL7 ^ ym^^r^m 
n^^b. GAG\t^y^>mmx\t^y^>^-^jmm 

[ 0 0 3 8] 4. 
[0 0 3 9] 
UtS] 

)H 



GAG 




CO-P* (IV) 



[0 0 4 0] ^^r^mnm^if'):2D-5.yif^)i3>. 

[ 0 0 4 1 ] ±B2^c:^, p' \tim7 ^ ym^^r^fi^ 

M&^L, GAGlt^^JnD-B. y ^^)t!>mmr$>^ 

[0 0 4 2] (1) GAG;5«t7;^D>K, 3>HD< 

9->. n > K D>f 5">iti?A. C*)b<liE. xJl/VrJ' 

y J I- ^ D > ®^ ^ S: 1^ 1 1 4f u n it ^ y ^ ' J > 3^ ^ © 
mm^^m\^^rc^^)z3'^^ y ^i)^>mm(Dt^. ga 

G(i4^iC. R* \t3i^L\zmmb. R' JJOHS^^ 

R* HCOOHSSr^b, R' «OHg^^-r. 
[ 0 0 4 3 ] (2) GAGi)^3>\^n^^ym.mDf}^^ 

^Jtl>m^Ot^. GAG\t4i^L\Z. R' \t^i^L\zm^ 
b, R' «OSO, HS^^b. R' JiCOOHS^^ 
b, R' fiOHg^^-To 

[0 0 4 4] (3) GAG)5i«n>HD>f ^>«tKK;5^6 

U:^>^S(0<i:#, GAGli4^JC. R* H3^tCg^ 
b, R' «OHS$^b, R' HCOOHg^^b, R 
* ttOSO, HSS:^*r. 

[ 0 0 4 5 ] (4) GAGi)^a>]^a-f^>:^s\jmmf)'' 

^mit^^tiioif )\^^ a >mw^6^^m\^^rzif ^D- y 

if^Jt}>m^<Ot^. GAGtt4^tC, R' «3^{CS 
^b. R' *5<J:t;R' <D{}^f3.< t%-r^\tOSO, HS 
^^b. Mt^OHg^^b. R' liCOOH^^^To 
[ 0 0 4 6 ] (5) G AG;i^^r^5' >eit®£75^6ji7c14* 

^(Dijy^ h~7.mi^^w^i^rzif*ja-*r^y^'ji3>B 

m(Dtt. GAGtt3&fC» R' tt4fi«Cfil^b, R' 
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[ 0 0 4 7 ] (6) GAGf)^^y^>:^s>)mmf)^^j&7t 

R'RC;r' ttOHS$:^L. R' ttCH, OSO, H 
[0 0 4 8] (7) GAG;&«h7Jl/D>iSXtt3>KD 

4&JC®ifeb. R' «NHCOCH, m^^Vs R' \t 10 
CH, OHS^^U. R* HOHSS^-r. 

[ 0 0 4 9 ] (8) GAG;fi^a>h'n<^>eii^At>b 

>%^^m\^^rcif')z}i^^yi/^)ti>nm<Dt^. ga 

G\tZmz. R* \t4mzm^bs R' f^NHCOCH 
, m^^Ls R* ttCH, OH^^^b, R* ttOSO 

[0 0 5 0] (9) GAGi}^:3>\iU'i^>mikCX\t 
D 6 31 7c 14 5^ (D + y -ti- ^ > as 5^ ^ ^ > U n 
^ y ^^)tl>mm(Ot^. GAGt^a&fl. R' \t4^ 20 
fca^b. R' «NHCOCH, m^^L. R' liCH 
, SO, SS:^L, R* ttOHS&^-r. 

[0 0 5 1 ] (10) GAG*<3>HD-f 5">?e5^Ej&^ 

^^U*>^^©t#, GAG«3<&(C, R' \t4mzm 
R' ttNHCOCH, R* tiCH, O 

SO, HS<^7Rb. R' }iOSO, HSSr^r. 
[0 0 5 2] (11) GAGf)^3>\^U-C^>i^.i)mm 

-OH 
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12 

/if^}ti>m&Ot^. GAGH3(4C. R' «4{4{C 
SSIU, R' ttNHCOCH, R' tiCH, 

OHSTR* IIOSO, Wm^Thtt^. X\tR' \tCH 
, OSO, Hg-CR* td:OHSt>b< ttOS 0. H^* 

[ 0 0 5 31 ( 1 2) GAG;5«^/'^'J >;5^6a7ctt*S 

GAGf^4{4Jl. R* «3{4lC8l^b, R' \t 
NHSO, HS&^L. R' tiCH, OSO, Hg^^ 
b, R* «OHS$^-r. 

[ 0 0 5 4] (13) GAG;&^'S/^7>e!iK;&^6j§7Ctt 

5jssso^:^^yi?-5 y^^^m^lt^^)^^^ y 

^^(^t^, GAG«4{4(C. R' aSivlrtcS^b, R 
' ttNHCOCH, SXftNHSO, H^^S^b. R' 
tiCH, OHSTR' tiOSO, Hg^^K-fTi^, X\tR 
' \tCHx OSO, HSTR' «OH^*)b<tlOSO 

[0 0 5 5] (14) GAGifi^y^>mmX\±try^ 

' \tZ^\zmWk\y. R' NHCOCH, S^^b, . 
R* ttCH, OSO, HSSr^b. R' liOH^&^ 
To 

[0 0 5 6] 5. -l^it 

[0 0 5 7] 

[<k9] 



(V) 



GAG 



CHa^NH-(CH,)m-NHC0^(CH,)K-CO-P» 



[0 0 5 8 ] ^^t^mnm'^^'}:^^^ J ^\)ti>. [ 0 0 6 0 ] 6. -JK^ 

[0 0 5 9 ] ±g2iCtf^. P' HiliM^^b, GAG. R [ 0 0 6 1 ] 

' Rt^R' ti^ (I) II|B®i:|Dli:T*«>. m«l-8 [fb 1 0 ] 

S:^b. 1 1 0 €:^-ro 

R^CH^ ~ (CH,) «-NHCO- ( CHt)j*-CO -P* 
CH.OH 



GAG 1^, 



(W) 



[ 0 0 6 2 ] ^WTSfliSJ^^i^^U :3i^-^y /?^U:tf>, [ 0 0 6 4] 7. 

[0 0 6 3] ilB^tt. GAG. R' SC;r*' (I [ 0 0 6 5] 

I) i:B2®<»:(^i;-C*0, ms k&tKP' fi^ (V) Utl 1] 



{ 8 ) 



13 



J— OH 
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R 
GAG 



^ ^CO-NH- 



lCHa)«-NHCO-(CHa).-CO -P" 



[0 0 6 6] &:fi-sii«iKif^yu3i^5yiJ^yyj>. 

[ 0 0 6 7 ] ±12^^. GAG. R' , RZ^R' \t 

^ (IV) \z^E^tmcr$>r) . m. kRt;p^ 
(V) \zts,mtm\:r$>^. 

[0 0 6 8 ] 8. -IKS 
[0 0 6 9 ] 
[ibl 2] 

.R^ ^O— A-4— GAG 



GAG 




(VII) 



In 



[ 0 0 7 0 ] ^w-r^SiHM^^u=i'ttsy^'j:^>. 
[ 0 0 7 1 ] ±iHic:^. p' \tim7 ^ >^m^^r^m 

[0 0 7 2 ] (1) GAGt)^\l7)\^a>ms 3 > F D 

^^>mmo^'j:i-^^ / ^^):^>m(ot^s r' ri:; 

[ 0 0 7 3 ] (2) GAG7&^3>HD-i'5'>5i[igD(Oty 
UntJ-^ y if U:^?>^0i:^, R'HOSO, HS$^ 

R' tiOH^^^-To 
[0 0 7 4 ] (3) GAGf)^D>\^U^ ^>mmK(Di/ 

ttoso, nm^mr. 

[ 0 0 7 5 ] (4) GAGf)^:D>Vu^ ^>i^s\jmm(D 
^O^i)-^ y ^^)tl>m<Ott. R' RZSR' (D'PU< 

[0 0 7 6 ] (5) GAG*<^A'J >XtiA/^^>J3itS 

1 ? 

CH2-O P-O-Y 

OH 

[0 0 8 2 ] R* RtXR* «-5-n-Fn7K^. - 

CH=CHR* Xt5~COR'(R*Rr/R^ \tC, -,4 
c^7>il/:^;Ug) T^it). YJi-CH, CH, NH, X« 

[ 0 0 8 3 ] 

[Iki 4] 



10 



20 



30 



(VE) 

(Dif^)D'^^j^^)^>m<ott. R' \toHmx\to 

so, HSSr^L, R* {iOHS^^-T. 
[ 0 0 7 7 ] Cf^JD-^^y^^JtfytLXlt. hTJla 



50 



u>. '\/'?^>iei£K. ^y^>mms ^y^>t-^)mm 

[ 0 0 7 8] ^'Jn+i-^y ^u:^>(7)5^^^sfiiffsu< 
m. 0 0 0- 1 0 0^©%o75<ffiii^n^. 

[ 0 0 7 9] ±IB^t (V) , (VI) X« (Vn)TS*?$ 

n 5 jii H «s ^ G A G * SSI ig 1- s n IS fsf i: b T fie ffl -r s 

1 1^7^ ys^^XbfcGAG^. '^mo:>ij^\z^^r 

G AG(DjS7C5|^j^^^^$itT#^n^^^ hXbGA 
GS/£:«7jWxt H^fcGAGiiNH, - (CH, ) . - 
NH, T^:b$nS7;P4^U>i^7S VSK^S^-e-^C 

tizjz-Drmj^r^ztfi^r^^. co^vuimr^ 

yS^^ALfcG AG(^, ±iS7;U^U>v75 >©{^ 

ft^'^^^::t\z^^xh'^^::ti)^'V^^o ^fz. 7)1 

^U>zy7^>. 7 ^ /m\tGAG<D^U>^^^<D7 
[0 0 8 0] ±13^^ ( I ) , (II). (HI), (IV) R 

i; (viii) 0P' rTTs-^n^mnm^cDMnr^^im. 
7 ^ y m^^r ^fumtLxit. m) -e^t>$n 
§3J^x775'>^;^x:$'y-;^7^ >, t^xy y^i^ji^-t 

[0 0 8 1 ] 

[^bi 31 



(IX) 



r-CHz CHNH2. 

COOH 

[ 0 0 8 4] V$>^) T^$n^ t>(D;0«ffllibn^o 4t 
;U) Xfi;^x7P<JU (:^-^5'x*/<Jb) (D^^U- 



( 9 ) 

15 

COR' r$>^f)^s R* }!l^-CH = CHR* TR' f>^- 
COR' St) bV^, 

[0 0 8 51 ±BE^C (V) . (VI) RXS (VII)O 

CH^-0-R» 
I 

CH-O-R* (X) 
CHa-O-H 



CMa-O-H 
I 

CH-O-R'" 

I 2 

I 

OH 

CH-O-H 

I Q 

I " 

CHb-O P-O-W 

I 

OH 

[0 0 8 7 ] (^t, R' , R' RtXR^tt-^n-rn* 

7)i^^)im. ~CH = CHR*X15-C0RMR* 
RZ^R' \tm^tmC) Th^. WH-CH, CH, N 

*(CH,), x\t-( y i^h-)immx*s^>^) 

[0 0 8 8] T^^ns #tCR' R 30 

T*S:d^, R' *«:(K«T, R' *«-COR' 
(X) Xtt (XI) <omn. m'^\tR''fi^-COR' 

a\\)x\t (xni) (Dmmmmt.h^^. 
[0 0 8 9 ] ±I2^E; (V) , (Vi) xii (VI I) -est) $ 

n^>J!gH«^ G A G S: SJitr 5 IS JC^i^ t U Tfi^ffl -r 5 
^ fl^H ^ V :^ ;u jj? >K S K $ #5 <h f:: <J: o TSiiT 
[0 0 9 0] it^. iiiB (-) <or;uxt HfbliMfi. 



1^M¥5 - 2 3 6 9 5 1 

16 

[ 0 0 8 6] 

[fbi 5] 

CHz-O-R^ 

I 

CH-O-H ( XI ) 

I 

CH^-O-Il*' 



(XD) Jl'tt 



(XB) 



09 ;^ u -fe ; U 7 ; 1/ X fc H O tK ®? S & 7 J U { k ^ ;t « X 
- xiUikT ^ C i: i: o TMii-r ^ C t t ^ o 
[ 0 0 9 1 ] U4Tlr, ^^^^(Di^liMXlifitHJ^'&i/'J 

[ 0 0 9 2] M7C7fe^iS3teig<ka 
T ^ « (D i: ^ 0 -e * . 

[0 0 9 3] (A) ia7ctt5fc«S»Od/;U^?D>KXtt< 
[0 0 9 4] 

[{1:16] 



( 10 ) 



17 



COOH COOH 
R» V-H.OH — ^ 

)H 6h 

(1) (2) 



/ — OM 

(r' ch,oh 



1*BB¥5 - 2 3 6 9 5 1 
18 



K it. 



COOH 
j— OH 



GAG>l — CHO 
<3) 

[ 0 0 9 5] (R' ttStfSfitl^i;. P' ttiffi^ays 

[ 0 0 9 6 ] )a7ctt*«3*«C- 2IC0H^*-rSD-i/ 
Jl'i'0>gEXttL-'f Xo>iST?fe5St: (1) ©t7JU 

CH.OH 
R»j — Q 

-OH 



COOH 
}— OH 

GAQN — CHa-P' 



(I)-a 



20 



GAG J. 



^. ±faR«st:tc«ei». sc (i) -aojgaife^i'u ^ 

[0 0 9 7] (B) S7ntt*JSil®i^;|/3-y5 >Xtt^f 
[0 0 9 8] 

[{bi7] 

CH.OH 
FpJ— OH 



NHCOCHa 
(4) 




CM, OH 



NHCOCHa 
(5) 



^CHO 
\^ CH,OH 
GAG 1. 



NHCOCHj 
(6) 

[0 0 9 9] + . R' ttffJJBtigi;. P' ttl»7 

[0 10 0] ®7ttt*^©C- 6 (OH) 
fSi'Jl/^-tJ-S >Xl4«7i' h-tJ-S >-Cfc-55a: (4) ® 



RyCH«-P» 
GAG 



40 



NHCOCHa 
(n)-a 

^tc^^l^, ^ (II) -acDfliM^^yjai^-^/i^U:^ 
[0 10 1] (C) '&7t^%mk(r>'nv^ 
to 1 0 2] 



( 11 ) Wra¥5 - 2 3 6 9 5 1 

19 20 
CH,OH/CHiOSO,H CH*OH/CH«OSO,H 
OhJ — Q _ oh]— OH 



GAG 




H-OH 



^ CHtOH 

GAG^ i 
OH 



Bse it. 



(8) 




CHsOH/CHtOSOaH CH,OH/CH,OSOaH 
orU-oh Onj—OH 



GAG 



-CHO 



GAG^CH«-P' 



(9) 



(I)-b 



Ot^CHO 

JLch,oh 



(10) 



OHrCHO 

y 

GAG 



(1 1) 



GAG 




{n)-b 



* caV-ch.-p. 



[0 10 3] (^4^. P' /gSr^-rSJgM 

(7) (O^r-^iJ'^eaKXtt^^^V^iJigite^SrllfsfiiU 

(ID -b&t; (III)<DJ3iMi^^yUr]-y-^y>f U:^7> 40 

[0 10 5] ±!B (A) , (B) X\t (C) <D:ftrfetc:fc 
\^^r\t. 5fe-r, ±15^^ (1) . (4) X\t (7) 

n § ; u 3 it ^ / ' J > ^ iS L T ii 7c 14 51^ ^ a gl5 

^fflSi$-&Tit (2) , (5) XII (8) (Oit^mtt 
[0 10 6] COM7t;t::^fflL'3^il7ci^J(hUTtl. tK 

50 



[0 10 7] ^fz. ±sE.m7tKj!t>\zi5n^mmt. tkx 

ttO. 0 5M Tj-x-^^SSffi^g^ (pH8. 3) ^^ffl^riSd 

[0 10 8] ^^cJiTCjR^StagJi, iiS 1 0-3 or. 

^^U<fil 5-2 5t:Tffe>Ci:7:;^Tt^c 

[0 10 9] mTtmommm^t. "tomm^iz^^xh 
mt3ii>f>^. -mz\t^ (1) , (4) xtt (7) ofk^ 

%l^;UJC^tbT5-5 O^fi, if*L<H 25-30 

[0 1 1 0] #e)n^it (2) , (5) X« (8) CD{1: 
^i^^;^vUTS5^^69Hi^<l:T^i:, 5^ (3) . (6) , 
(9) » (1 0) X\t (11) <^)7;i'xh Kft^il^:^^^^ 

[0111] ccD^<fc:s/^;{i<^ffiL^^^fk^]t br 



( 12 ) 

21 

[0 112] mitm(ommm\t. s (2) , is) x\t 

(8) (D^b^l^H^jKC^tLTl-l O^fi. fiF*U< 

[0 113] o - i or:. tff^L<\t 

[0 1 14] ±^vrz (3) , (6) . (9) , (1 
0) X« (1 1) 07;Uxt F^t^^K, ^nsflsKa 

?RIi:UT:t5a?^t-jKSC ( I ) , (I I) X« (1 1 1) 10 

[0 115] ±^5.^s\zm\^^^ct<or^^mntLx 

[0 116] ±Eji7cWrJu^;wfi:^c^«, tK, o. o 
5M ^)>mmmm (ph7. o) x«s?y9^ju3}^;uA7s 



<#ra¥5 - 2 3 6 9 5 1 

22 

K(DJ:^;^^J«ct>{Ci3UiT. ^ (3) , (6) . 
(9) , (1 0) X« (1 1) (D7)U^\i}iit^^ti; 

mi^i 5-6 ox:<ommrKf^^^-tts ^ntm^\z 

(II) x\t iwDoit^^^mmir^ctifix^^. 
[0 117] h>{i:s 

^ hy^i^^^-itx. z(D^i7 h>tmm<oimT^y 
mt0&i!C^\z^f)mnf^^^'j nt^-^ y iyu;^>siaii 

[0118] 

[^bi 9] 



GAG Ri 
(12) 



OH 
COOA- 



GAG 
(1 3)A 



GAG ^1 
(14) 




CO--P^ 



(IV) 



GAG 



[0 119] (^^. R' , RtXR* ^irizetl^ 

P' fillS7^/S^^T^J!i^=&^-r) 
[0 12 0] *:J^&l3;fe(riT. ^(12) 

^^^-tt. ^ (1 3) o:^;U:i^^-'>{l:^i^<i:-rSc 
[0121] ^ (12) Ot7;i/P>i?. □>KP'f5' 

> 7}? ■ J gE ®! $ ^ 1^ t L T <^ ^ 1- «!: r t S . 

[0 12 2] :i<Dmit\z^mLo^mi\:mtvx\t. s 
[0 12 3] mitm<Dmmm\t. ^(12) (oit^(\^ 1 

^Jl/tC?tUT2'-2 O^a. »$b<«5-15^S05 



40 



50 



[0 1 2 4] mt^it^izi^n^^mt. yiaxito . 05 
M u>i^is®^ (pH7. 0) m^m\^^^ctf)^x^^. 
[0 12 5] mitKj^sMm\t. 0-4 or, »^L<tt 

15-2 OX:XVfoZti)^X^^. 
[0126] ^^r^^ (13) <^^b^#j«. 
TiaiS-rSCitCcfcO^ (14) <Dy^ h>it'^^\Zt 

[0 12 7] zcrm^^^ct<ox^^mtLx\t. ^ 

^ ; yo ' ^^:^)i^^m) . 7>A'-^< h I R 1 2 0 

10 1 2 s] %^n^^ (1 4) <D^^ h>it^m\t. 
1 mr ^ y m^^'T^mntKit^^'^^z.tizj^ 

0. iUffi-l^^ (IV) (0flgHi^^i?^"J3-y-5y^'J:^> 



23 

[0 129] Jttd,Ktc^\zm\^^^ct(Dr^^mntbx 
[0130] ^ (14) hxt-^mtmntoR 

iSfl, tK. 0. 0 5M ^J>mmmm (pH?, O) X\tzy 
/5^;U7t^;UA7 5 H^ICffif«LfcA (14) o^^h> 

i^'-''^mm\zL. 5-8 ot:. $f^L< 113 0-6 or 
ommrRf^^'^ii^ztiz^K^-lSL^ dv) 

[0 13 1] ii7E5lc^7$>a 

itflSit (3). (6), (9)'feb<tt 



( 13 ) 4^^S|i5 - 2 3 6 9 5 1 

24 

(10) (D7;uxt Hfb^i^xtt (14) o^i? hxb 
Jc;:(^ijS75ys$:^>c>yun-tJ'^y ^U;^ >^^(^ 

[0 13 2] C(D*ft«:SfSS"e^ti-«*0t^r)T& 

iO [0 13 3] 
[^2 0) 



I 





OH 



GAG 



CH.-NH-<CH,)»H 



NHCO-(CH«)h-CO-P« 
(V) 



RVCH,- NH-lCH.),-NHCO-(CHa)K-CO-P« 
CH»OH 



GAG 1 , 



(VI) 



He He 4c 




CONH-(CHa)»-NHCO-(CH»)K-'CO 



[0134] (i^^'. R' , 

[0 13 5] ^^7t%mz\m.7^ jm^^r>^^)zx^^ 
jif'}^ >mmw% (15). ( 1 6 ) Ri; ( 1 7 ) 



50 



(vn) 

tCckoTMii^n^iC (3), (6), (9), (1 
0) "SlXS (14) (Dit't^t7)V^U>-Jr^>t'^ 
7C <o # ^ T -e s $ -li: ^ :i d: Ic J: o T ^ e ti s . 



27 



[0 13 6] ::(0Kjit:wc<£fflT$S7;u^u>>?75 > 

10 13 7} NH, - (CH,). -NH, 

[0 13 8] (^4^. mfi 1 ^s<Dmm 
[0139] T^^n^fb^^^fflVi-s c ti)^rt^. 

[0141] mytm(Dmmm\t. ±^K^.\zmmr^^ 

}\^3D-^yif^)tt><0=e)l^^<Dl 0-10 Ofi&^JI/ST 
[0 1 4 2} jg^Sf^t^, TicXIt 0. 0 5MiJ>iSSt9 
[0143] gJi^MSIi. 0-6013. iff^b<«4- 

[0 14 4] tfc, ;^7;u3j<=^^s^jus$fe^ltS[^^^^ 
[0 14 5] c(DRjt^\z^mx^^mntLx\t. 

[0 14 6] 'Jtf)ut^>mx\t^(DKm^mmi^tLx 

10 1 4 7] m^^m^mmt^m^. i-x^;i.-3- 
[0 148] ^mmmtLxit. ^DP3^;^A, 7-feh 
[0 14 9] sisiiastt, «s^?Ri(D#ffiT"ev*;u2j5> 
[0 15 0] MTc^t^iz imj^y^m^h-Di/^jzi^s, 
<o^mx^<^ibtix\^^^:^m^z'^'Dxmmnmmi^(o 

COOH 
-0 

GAGnL/d3 N^o— a--+~gag 





( »5 ) ^pgsps - 2 3 6 9 5 1 

28 

10 6 0 ^. (m ^n) . 
[0151] ±^mnmmi^o):^ )\^t^^i^)vm^^itit 

^>yhU7y-JU, N- t KD:^2/fcr^Ui^*>. N- 
k Hd:^^/X^7 v>T5 2, 4. 5-hU!57PD7 

3J^ €: ^ttx :^ 7^ ;U S5 ^ S ^&TfT ^> C <!: r t 

[0 15 2] !^Jt^mntVX\t. iJ7PD;Jv;i/A, 7*^1^ 

[0 15 3] 3^^^J^:bT«, {V ^ 

^)V7 ^ y ^u\i)V) v-f ^ H> s^v^d^^^s/ 

[0 1 5 4] SJi&MS«, 0-6 0rTfT^. 

20 [0 15 5] hU:^m\Z^':>X%^t\tzti)Vt^^'y)Vm 

J ^^)f^>mmw (15) (1 6) (1 
(V) . (VI) xji {y\\)^%^z.tffix^^. 

[0 15 6] ±iHSJi£;^j^<!: LTti. >:7DP3^:jUA. 7 

[0 15 7] S^c. 0-6 OTCTfr-Si, 

[0 15 8] ^^S^J^^fflfe 

^U;^>«D-i^JUi7D>KX«L--rXP>itS^W 
[0 15 9] CO:^^^, ':7D>^(D;^;i/7}^:^5y;USi: 

[0 16 0] zi(r>:^m^K^^^Xm'^\t'^<oti^r)Xh 

[0161] 
40 [<l:2 1 ] 

CO-P* 



QAQ 




O— A 




GAG 



(VD) 



[0 16 2] R' , R* . A&U^P' fiiifj^ei: 

to 1 6 3] :i^:^mxw.^ti.xm\^^^ztoxt^i/ 



50 



UP-tJ-^y iJ/U;^> (18) li. fc:7;i/P>i!. P>K 
P-f^>, P > H P-f ^>Bitlf A, P > Kn-f ^>eiti[ 
C. P>HP-1'5'>fiiii£D, P>HP<5^>J3li®gE, P 



29 

*3 1 i T ^ L =fo CO ^ ffl V ^ § C 1 75^ T # S . 
[0 16 5] fig^SqtLTti. vx^;i/:^;u#>?<5 

•9';^^U>;^;U7}^i^'f 5 a^^S^ ^ u i^-Y 
Jl/) ^JUsJ^vi'^ h\ 1 -->i?n'\:^^'>Jl.- 3 - (2 - 
>;^;i/;}^^- h, 1 - t 3 - 
-f5H. 4. 4' -5;x hDs;7xx;i^^jUj)f s?-r 5 

[0 16 61 ifis^^pjco^^sii. mn(omm^)VR<o i 
0-10 0f&^;i/ft§ffli^«c:i:7&^-rt5. 

[0 1 6 7] ^i^^ UTti, v;<5^;i/3}x;UA7 5 K, ^ 
[0 16 8] K^&iaStl. 4-60t:, i(f*b<ttl5 

-2 5 t:T?T^, 

[0 16 9] y ^U;b>%^lbfe 

tccko. mmnm'^^'j:3^^y ^^jti> (VIII) 
[0 17 0] ^:^mrmm^^ct<o'c^^^ijziD'^ 
[0 17 1] :^)\^^^^i^m^mmt'r^:^iktLx\t. 

CO 1 7 2] mmtt^:^mtLx\t. mpL^tif^juD- 

N- t HD^^v-tr^U N- t KP^^v-X^i/^y 

^ h\ 2. 4, 5 - NU^Dn7xy~;l/^^^^^f!l<Z) 

[0 17 3] ^a>mU^(D:fy}Vt-^>^)Vm\t^(DTB, 

CO 1 7 4] 7^>tLX\t. h 'J (n T5 
7)l:h^J^mtLX\ti-\^iJ0A. t!^J^M.m^ 



16 ) ^^¥5 - 2 3 6 9 5 1 

30 

[0 17 5] K^smmtvx\t. y^^jusj^ji/A7 5 

CO 1 7 6] m^mtLX\t. 1 -X5^;i/- 3- 

5';i/7 5 yyp tr;u) ^;u#v^5H. v-^^^p^v^^s/ 

[0177]K*Mfitt, 0-6 or. »*L,<tt4-' 

10 [0 17 8] ±i2:^j*«Ccfc^Tiien;t. ti)i^^-^iy)U 
S S tt f fc $ n >h y U 3 5 / ^ g ;^ > s i!§ a t S j6 $ 

ti:n«. -j^^t (viii) (ommnm^if^j:ni^^/ifo 

[0 17 9] ±ES^«. v;<5^;i/3^;UA7a 

ut^)\,Ax\t^mmcom^m(Dmmz:^\,^x. ±sbsi4 

^by'j=i-9-^y^U;^>i:^imi:^0'-9 or, tff^L 
<Ji2 5-6 OrTSJi^S-fr^o 

[0 18 0] ^/t. ^^m<D-^^ ( I ) - (VIII) T 
^ $ n § Jfi K ife ^ U n iJ- 5 / ^ g > I9i H ^ W s 

20 0. 0 0 5- 5 0 96, tff^L <\t 2 '^i o%<omm 

[0 18 1] eA±fij£'<:fc^®(o:&^T®iii$n-5jiiK 
ig^^gii-tJ'^/yu:^>o^«i, i^m:^mtLx\t. 
K^^m\zmm^ h 'joi^m^j^i^ y-}v^i}ii?ix±crz 

30 y^g:^>S:io-5 o%;A^ y-)VjK.mmxm\h-t^ 

:^mxno ctf)^x^^. 

[0 18 2] ±B2JiiH*^j^^Lfci>^g y ^g 

<Dmmm\t. - i 9 3 s i 6^BMmmh^rc^ 
[0 18 3] :^^m<DBmmm^mmtmtLxm\^^^ 

n^mnm^!fU31^^y^^Jtl>(D^. ^ (IV) x^ 

6n$. i^Tt)j|^X775=-v;i'X^y-;i.7^><!bjS7c 

[0 18 4] ±^s.^m^m^mmtm^m\r^x^^mm 

n^mntbx. ^mnmm^{ikm(D:^^xmm'r^zt 

m^z\tm^^^<ommt<o^Mm\z±^m^mmitm^ 

m^Lxm^t^:^mt}mmx^^. 
[0 18 5] mmn^tLxit. B^i.<\tmm'j>^<D 

^JT'fyi^iLt^m^^^n^ (#^¥1- 2 9 6 9 8 2^ 

50 (t^mpm) • m^U(D^m\zmmmx\tmni)m^brz 



( 17 

31 

mmm U7Ax#EiSJ6i^) 4'-ri^3 7t:T«ii 

u^, c<o^o\zLxm^Lrz^^mm.(Dmm\t5 o-- 
[0 18 6] mnm^^^'j y ^rjtixDW^Tr 
(Dt^^^ti. mmt<o^mt. fi&Ki^^yu 111^5 y 

n^5 o%ii#tc£>S7a:^ss (iCi.) tbx4oou 

')i^y^^^m\^^x^^mtikr. ^^tm^^^^T^^x 

^^)ti>^^^mntr^:it\z^^x. 
[0 18 8] ii^<hx%^n^f^mm,(r>^mtm\t. y 

> CD® 0 ^ :i (h e> JSiB^liJi[tl|i|l$!l 

[0189] 

^m^^'^^z^mtb . nm.\.f:.mmu^%%^\z%^ 

xt^mm^-^ v^} y^7.xh^(r>x. Axfff«fg^ii& 
^^<o^^<r>m'y\zi3.^^(oxh^. 40 

[0 19 0] 



) 4#M¥5 - 2 3 6 9 5 1 

32 

[0191] 

[0 19 2] (1) m7t^mWi^{f^}u^^Jif^}iiy 
CO $4 it 

1) Ja7c5(5aK{i:k7;Up>i[CD5aj6 

5 0 OmgCD t7;UD>K (JSS**. MW 1 :^ : HA 

1) $:7K 1 OmltC^^L, 0. IM 3^m(0^^ / 

j«;:««tco. l}^ ■^mt')^'}^i^^ms\^mfixmm(os 
^ymo^^m^tittz. zommiz^miJ^j^A^i^ji 
^ y-)\^^m^x±\:rztic^^^Wib. ^i^izjLd^y- 

[0 19 3] cti\z^r)uy hmn4 0 oomytt^mm, 

it\i7)i'U>m {:^^)OM.m 4 2 3ing5&#fc. 
[0 19 4] 'J^z^-^)V^J>m\Z^:bm7tm(D^m: 

[0 19 5] 2) myt^i^y h > \i7 )Va >m(Dmi& 

4 0 OmgCDD |>#^4 0 0 COMTE^f^i^S^^b k 7 ;l/ D > 

m^7i<^i oj&wzmmL. ^mi^^'t>^mm^ (oowex 

5 0 (H*)) 5 0DiUClB#rB*jSgUT3i3a$#, jItct^ 

h>tT;UD>K3 9 Omg^^tPTK^^S^^/t. 

[0 19 6] y^y-:^^;i/y vtetcjc-siSTcHc^WM : 

[0197] ±g^^Z)3K^§^K* h U - n - >^5^;U7 ^ >T 

h U - n - >^^;U7$ >l& (D^/ h#^5 0 0) 4 0 0 
iiig$:#;'S:. 

[0 19 8] 3) moMit^i^^^ K>^'j3-b-^y^ 

3>Hn^^> (MWl. 5 75 : CH) . n>KD^5" 
>i9!li^C (MWi:?J:CS (Si) , MW3:?5:CS 
(S3) RtKMW6 7? : CS (S 6) ) , x >eii 
it (M W 1 . 5 : D S ) . A/'t ij > (MW 1 . 5 ^ : 
Hep) . RZS^/^y>mm (MWl. 5 :^ : H S ) 

[019 9] ^mmthx. ±iBi) fc^i;T^i<^^ 

[ 0 2 0 0 ] 

[^1] 



( 18 ) l^ra^S- 2 3 6 9 5 1 







^1 


0 J 

34 






/4- i-U iLl- 

^ 4^ 












GAG/0, 1M-Ib/0. lN-KOH(ing/ml/ml) 


(mg) 




4 U 1 


CH-COOK 


1000/13.4/13.4 


823 




4 0 2 


CS (SI) -COOK 


1000/19.8/19.8 


901 




4 0 2-2 


CS (S3) -COOK 


1000/ 3.3/ 3.3 


895 




4 0 2-3 


CS(S6)-C00K 


lOGO/4.95/4.85 


913 




4 0 4 


DS-CDOK 


100/0.67/0.67 


91 




4 0 5 


Hep-COOK 


1000/ 6.7/ G.7 


902 




4 0 6 


HS-COOK 


100/1.34/1.34 


83 





^t) 



[ 0 2 0 1 ] [«23 

^2 







GAG-COOK/Dowex50 (H*) (mg/ml) 


(mg) 


y*>?— 


5 0 1 


CH-7}'h> 


800/400 


780 




5 0 2 


CS(Sl)-7?h> 


900/450 


805 




5 0 2-2 


CS(S3)-5?h:' 


800/400 


850 




502^3 


CS(S6)-7^h:' 


900/450 


887 




5 04 




90/100 


96 




5 05 




900/400 


946 




5 0 6 


HS-7?h> 


80/40 


72 





[ 0 2 0 2 ] (2) L- ( a 7 r^vJl/) X^J^y' 
-JU75> • Vn)V^ (PPEADP) ig^^U 

1) L- (a -2hX7 7^v;u) x^y-;i/75>-y 



[0 2 0 3] 

[{1:2 2] 



( 19 ) 



3S 



4*IB?P5 - 2 3 6 9 5 1 
36 




0 

i-o-c><ait).4CK, 

COOli CHaOtI i 0 

./I— 0 HC-0-C-(CH,),m 

raiAc 



|H,-{H 



0 




CH,-(K-(CH>)i4CH3 



CO-NH-CH; 



0 IK-O 



0 

0 llC-0-C-(CHft)nCH3 



OH 



n : 2 5 

[0 2 0 4) 4 0 Oing(^o-/ h#^5 0 0(Z)ji7c:5|5^^ 
^ h>t:7;Un>K* 2 0 0iaIO>;;<5^;U3fx;UA75 H 
2 7. 6liig0PPEADP©5'DD3jN;UA^ 

^$:Jjnx.T, 7 0 t:T 2 ^rBl5^&$-&. i!:7Dn^;UA$: 

fc. ^i:Ztj5t®«:^IJtU, 0. mm7>=^::-^Am 

^\zmmV^ ^tK^ D K;^ ^ A (T S Kgel 

h3/i-;i/6 5 OM (my- m) m) 4 o omi) tc© 

^b, ^^tco. 3M ig^l:7>^:^^A*Jg^Ti5feft 

^il^C7f^Sf&t:7;Pn>^75^^tii$n, 3 0 % y 
-;U7K^^^ J: ^ ^ai H^^ g 6^ <): § ^ di L 



30 



[ 0 2 0 5 J U : 0 . 3 0 % 

P P EAD P^S : 6 . 4 4% 

\i7)]^U>m^m. : 8 2 . 3 7 % 
[0 2 0 6] 2) -tomOL- {a-:t^Xy r'^i^JV) 

x^y-;UT^> • h>f ;nfe^^g nits y ^ 

PPEADP t^^3\Zy^hrz^i^V. ±IE (2) - 
1) ©:^i*fC2pi;TS*&$-fr, ^3<0PPEADPJ[$^ 

[ 0 2 0 7 ] 
[^3] 



^3 





^ J34 ^ 


SJfC^ (mg/ing) 






GAG-^:>h:^/PPEADP 


60 1 


CH-PPEADP 


700/32. 3 


602 


CS(S1)-PPEADP 


800/55. 4 


6 0 2-2 


CS(S3)-PPEADP 


400/ 9. 26 


6 02-3 


CS(S6)-PPEADP 


8 0 0/ 9. 0 0 


6 04 


DS-PPEADP 


9 0/ 4. 15 


605 


Hep-PPEADP 


80 0/3 6. 9 1 


6 06 


HS-PPEADP 


70/ 3.3 1 



[0 2 0 8] 
[^4] 



50 



37 

m4 





I In & 


FPEADP 


GAG 




(ng) 


{%) 


{%) 


60 1 


70,2 


4. 30 


90.90 


602 


88.0 


6.41 


85.17 


602-2 


20 


2.01 


89.70 


602-3 


56.2 


1.08 


92.00 


604 


4.5 


4.00 


90.66 


605 


24 


4.11 


90.01 


6 06 


5. 74 


4.22 


88.21 



CO 2 0 9] mmmi 

^/\>i7x (Hanks') mm\zmm^. ami-r^oT^^-f^ 

UTx-^^yx:! (FalcoD3 8 0 2, ^^h>-x^^;=^ 
>y>^i:iS^. 6 Omm) fCjtaA* 4 ICT 1 M-^^^ttT n - 

[0210] :3-h^. "f^ yi^:i.^/\>^7.mm'C2 

m^i^btz. yt^)v^ymuumsk^i$^ (hdm) \zmm 

^Hmyy hM^m^lSiRmm\t. SegIen^>co:^^fe^3^^^liffF 
IIMJiiaS:^^. 7jiife, Sprague-Dawley^y h( {^^m 
15 0-2 0 Og)<DmB^^Z^>^^-)[^l Ong (5 0 
mg/iiil ^ 2 0 0 M D^aitb, ^l^$;&ifrj-fc. ^ffi^/f^^ 

iib. ttl^^?^$ 3 Oml/mini^ffijiTglb, T:^iH^lIIil€ 

±:kBmf}^^mm\z^D.-:f^mi.mmm^ 
mmb. 2-^3^m^mm^n^rc. mm:^^%^iznt> 
tixf)^^. mmmtis 7x:\z^Wibfto , os^n^^r* 

^n-ofz. m^injm. E^m^mmb. ^±r}^^bf3. 

\^<r^oizmmb. mm^mi^bft. 
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38 

[0212] m^mmm^ 5 o x gt 1 5^PB1a/i:^L, ± 
m^mMm<^mbft^. m\z^^':^x\^^^mm^o^ 

^)72xX (Williams) #EliiaTl^fll(C2(aI. SOXG 

rij^f^r-Dm'b^notz. comis^f^r^nnmm 
^$mnmm mmp^^mm. ^yn- (Kopffer)jiffl 

CO 2 1 3] ^mbftit^mnmmtmm». 

(0. 6 % h «J/^>>^;u-^ffii^/S:fi5j|^|^.|as^(-J: 
10 S) SJ¥3t^. f\^m^(D^mzht^<En&[(DHDUm 
m il 0 ug ^ >iy=Li)>, 0. lizMCuSO* -5 
H, O, 3dM H, SeO, . 5 0 pM Z n S O. -7 

H, o, song/mi EOF i±^mmmmm^. ^mm 

m) ) ; 5 0 Mg/mPJ /-Jl/K. 1 0 00/b1^z:S^'J 

>, 1 0 ou/iBi:^ hu:/hv-f 5/>st;i /ig/Bii«g:iiS5 

^^tr'^'f U 7AX# E^%) (13X10' cells/mK^ 
JSIS{c;5:^^'5*c*)g5b. P P E A D P i^^i^ U 

(Falcon3 8 0 2) (C4BlToMSb. 59^CO, , 9 
20 5 %^^, 37r, 1 0 0 %MSTTl§#LfCo Iglfe^i 
6B#PHli. IBB. 3 B EfC-en-^tlijigr-^j^LU^ 

[0 2 14] (J^m) 1 0 //g/fflKOti^-C, CS (S 
3) -PPEADP (□7h 6 0 2 - 2) (JIUT. TC 
S-PPEADPJ iiBST) 5:3- h Lfer^ vzL-r 
ma<k©<Siij&?^^tr^*^e,nfc:. 1 BStCttl 0 izg/iBl 
CDig^T^^^t^C04^^^^^J^^?^^lil^$tlfco 2Bg 
fc;^^ (h 1 0 Mg/iHiTfi, ^J<!:^<i:^^^bbig^43^^ 

iibTii;to ^^^bucs (S3) ^ppead 
30 po^^^.-f-n-^n^-hbfe^i^TMt^en-f. ^fe. 

C S - P P E AD PCDigg^ 1 0 0 /zg/iiiMC±tfTt)^ 

[0 2 151 #a PPEADP i^^^U31t^yi/U* 
> & ffi t i T fr o ± BB K tc J: o T ^ « { t (75 ^ & H 

C 0 2 1 61 
40 [^5] 



39 



( 21 ) 
^5 



«pM¥5 - 2 3 6 9 5 1 
40 







602- 


2 ( 1 0 At g/m 1 ) 


+++ 


604 




+ 


60 6 




+ 


600 




+ 


60 1 




+ 






+ 



(+++. ^mizm-i +'^. mi 

[02 17] Sfc, y ^ fu:^i7^>^^et)m^L1tm 

(BHK2 imfi^) <D±ti^^m-^(om 

CO 2 18] ^aPPEADPJg^^UnitSy^U* 

0,CS-PPEADP.DS-PPEADP.HS- 20 
PPEADP, HA-PPEADP, CH-PPEAD 

6 tc^To 
[0219] 
[^6] 

me 







602-2 


0. 77m g/m 1 


6 04 


1. 49 


6 0 6 


4. 9 


600 


17.2 


60 1 


80. 8 



30 



[0 2 2 0] ^±<ommf)^^. :^mm(D^mnikmm.m 

[ 0 2 2 1 ] ||]Bg0iJ2CS-PPEADP. mit^m-^ 40 

m0k^n^m^mmz'D\.^xsf^m&^mmmnt. mm 
izMr^s^^^i^fiLrc. 
[0 2 2 2] 1) ^myy hs^mmv}i^mm 
^i^mi tmmzwmm^^m^^. 3x10* mm/ti\ 
<omm\zmmv. ^3,^to 3 smmy^-i'^'jTx^ 
i^:jL\zi, buir-ommvrz. 

[0 2 2 3] 2) iSllgM^n- K 

1 0 ug/iil<75C S - P P E AD P S:^#'rSA>^XS 
^0tlBI*3 Smny^^ V»J 7r>r y xzL (Falcon 3 8 0 50 



mm) 

1 : h> • T^^r >;/^>V>aBS^) \z. ^fts 0. 
0 3 7-y> i-tDl^ h^J yCfXl C. m) S5 

iFm)^'^^-r^O. 0 2N B^i? Iml^ 3 Siiini:/^^ V 
U *y (Falcon 3 0 0 1 ; ^ h > . ^ 

^s^^^fi^z-r U7A;^igfifeT2isiisfejt^. iuasM 
[0 2 2 4] 3) mmm<om^- 'h-^^ v>$r^(.i 

fe1lgSlDNA^fiS;fil14(^a«:£ 

5^tfeb. 2 4^Fb1^(I 1 mC i CD 'H-^^a v>i£j!jD 
A., 3 7'CT2 4^r«1iail^i^ttfe, 'H-^av>^ 

(P B S) TiifiS^^fet^^, 1 mlO?^ 1 0 % h U ^ n;U 

pi^ (TCA) ^JUDA. ^Bs^s^bfc. mr«i?%E^ 

tCteS^. TCAS:©5l^^b. IQIOIN N a O H 5: 
iniA, 3 7'CTl^ra^>+a^-'SUTfffjlilia$^± 

n^^bAco m^mm^<Dvt> ioomi ^^iddna 

to 1 0 0 %T C A$:JDA, lO^^^F^m?^^, 10, 00 

orpm 1^2 oiymm^biyTz, ±m^m^^. ticmzo. 
smio 1 0 %TCA^Mx. mm7i<^m±'vi s^fmm^ 
Lfzo i^mm. 1 0, 0 0 0 T9Th x2 o^mm^bL. ± 

mo. 3inlS:5^>^U-i/3 >n<T;KclSlO. 3ml(D 

[0 2 2 5] 4) ^^m^^mommtLxoyrji:/^ 
7)[^-:/s^>6^m&<om^\t. m^f^mf^ (eia^) \z 

[0226] m^yh 7)1:/ 5, \ sG^M (Capp 

eitt^) ^, 0. iM h xmrnmrnmy 0 . i 5m n 

aC imm-Vl 0 ug/mWZ^^LTzo ZtWZt^O 
>t*-X (1/^4" <t>. PIERCE) <&4<@//inllC;k-5 J:^ 



41 

SrSlHl^fti^^, 5 0bMU>®^®?S (pH7. 4) / 
0. 15MNaCl/0, l%-tf^5">/0. 02%7 

i^i^^\i'-X\t4X:r^^Lrz (2-3>r^^??pj) . 

[0 2 2 7 ] (2 4^Fb^. -^^f^TTFilia^« 

mbrzf^^±mi. 5ni\<0z>t>b III ^ZAm-oX. ± 

7)i:/^>f^mi 0 a ii \ 5 0 0 /ii cD±ia'j>K 

hbft. ^^^ct*--X*5^^P5, am, PBS/0, os 

%y-f->2 ommr^^m. o. i%ify^>^^ts 
PBS/0. 0 s%y^->2omt&rixi Q* fgfn 

-•tf^^<|£ (Cappel^fcSSi) 5 0 0 ^1 $JtaA. 4t:T»0 

55^r^. 3iHi, PBS/0. 0 s%y-(->2 ommr 

^W^. S^r^. llHl, PBSTifeJ^L/. iBiKD^^g^ 
3l(5Oiag0o-7x-U'>v7 5>(!:lOMl ©30 
%H, O, ^rlOOinlCDO. IM hU xm^mW^ (pH 
7. 4) ^JbDA, mUTSO^m^-oKK^m^i^ 

VUt>^ib. ^>^:L^-hLn:. ZO^m. h. 3N eS 
KSrlffilJPA. SjS;*ffjh$-&fc. S^fe&jgfc:l4 9 2nin 

[0 2 2 8] 5) DNA^a 

80ai o^K3^ (IN NaOHjg^gg) ^mmr^m 
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42 

iClOOi^l (^DABAKI^ (0. 4g x75 /^^^ 
ffi (DABA) • 2HC 1 / lDl|5t@7K. 
LTl^St^Jil 0-^2 Ongoy-g y hATBttfiSffi 
ffi) ^mX. cfc<«^^. /'^7 7^>)UAT«lfL, 6 0 
tcDii^S^'T 3 0^r^Jraf»iU;^c. 2bIO0. 6 

N HC 1 O, ^iJOA. J:<}ft*^^. 10.00 Orpa T 
S^^raSiL^U, m^*Stf-$^0i®e«fi4 1 5nm, il 

[ 0 2 2 9 ] (j^m) CS-PPEADP*:3-hL^c 

2 0ilctt:#c«IPj^/)t^l!Lfc«4^i^M^J^^L)S:. IB 

E(Dmm\mm^m\z<o'D^^^ftj;iofs.^mr^m 
w-mfs^^m^zuytz. 'fy^'^^j7'v\t. 

«C S - P P E AD P©i|i^cfc 0 fe^B^^^e 1 QiHr^g 

mL\t\:^. 5'^yz^:^<D±^f)^i^wmr^\z\t'^(^\z 

\t. «S^6^PB^r6*^e»^3|FU#ilLte«>, ISiJl 

20 \ttn\^>fs.mM^m^vrzo mm^mfxn< tmm\t 
mxm^^s mf^mmfimmbrzt)^s ^sE^m^^tm 

^ti\f^\z\tf)^nxb^\rK n^^fsi^mbftmo^'^fs.h 

(O^m^LTz. 
[0 2 3 0] C<Dt^<D 'H-^^i^><D^r)j^^:^^ 

7 \z^r. 

[0 2 3 1 ] 
[^7] 

E7 



B 


CS-PPEADP 






1 


9037 ± 943dpm 


11543± 1444dpm 


13178± 1054dpB 


2 


161106± 6966 


224253 ±39158 


42491 5± 25774 


3 


190661 ±11062 


233336 ±18039 


564520± 37481 


4 


91490 ±10449 


S0030± 6075 


3ig286± 184 


5 


41 456 ± 2268 


46194 ± 5S32 


28958± 519 



[0 2 3 2] CS-PPEADP. Zfy^'^V7. 

-y>om\zmmf)mx^tix\^^^<Dti^m^. Z2y-y 

?xo, mm^mf)^m<U'orztzibx^^z>. 
[0 2 3 3] n^^m^mmom^ tvx (D7 ji^':/ >^ 

m&(Om^\t. Ik^Lft^^TX. 2 0-1. OOOng 

/ni (Dmmoy y h7 >mf)^^&^\zm^'ojmx 
h^tz. z.<r>m^m^m\r^x. #ig|i^f^ToDN A^ 
0 2 4^m\z^y6tfi^7 B >m.^m^\^rzm^^ 

03fC^-r. CS-PPEADPSSMttTfflli;t« 



Lxm\^^ti^^\t. ^ik^m\zmmmi^oi&Tfim/v 

[ 0 2 3 4 ] &.±(D^z)\z. ^^^(Dm^mmtm^m 
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43 44 

[02] y ^'^u:^{;f^>^^ZS^mmBmf^^!f^):D [|§33] CS-PPEADP^^3-hbT^;tffFi^iia 



mi] 




[03] 

5| 




9i 



CS-PPEAOP 
— O — 7*7^^17 



( 24 } 
[02] 
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Q. Q. Q. 

< < < 
LiJ LU LlT 
Q. Ql Q. 
Q- Q- Q. 

W W> ± 
U Q O 



< < 



[^ma] ¥fiX4^1 1 ^ 2 7 B 



( 25 ) 
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li: 6 ?^ ^ $ n C O N H 3^ ^ , 

ajU^ch, IgH© 1 11^75 yS<h75^e?^fi^$nfcCH, 

>^^. -/^^ 

J — OH 
GAG J« 

(1) GAG;!>^'h7;Un>i?, =r>HD-r5">. n>H 

;t^U 131^^ y :^ >SS(0<i: GAGti4{4tC, 
R* tiSffitCfiSlb, R' «OHS$^L. R' ttCO 

(2) GAG7&^3>Kni'5">i3iti^D;!i^eil7c145^i^(?5 

i:^, GAGti4.{4{C, R' (iSfiiw^^b, R' «0 
SO, HSSr^L. R' Jd:COOHS<£^L, R* \tO 

(3) GAG7&?li>HP-r^>e!iigK;5^^a7cf45^i^(D 



tt. GAGfi4{atC, R' J13^tC®j^L, R' «0 
HgSr^b. R' ttCOOHS^^b, R' «0 S O, 

0)t^. GAG«4ffiJ;:, R' «3ffitC®«L, R' 43 

J:tKR' Oil>7^< <h^--3fiOSO, HS$5^t» te« 
OHSSr^b. R* JlCOOH^^^To 

(5) GAG/>^y ^:$'>iiSt;5\^»M7c1i5(ci^(D:^^^^ h 
-XgB^i'$^u;/^/?^U3it5yifU:^>^S<Dt#, G 
AG«3{4(I, R* «4(a[tCg^L, R' JSfclXR* liO 
HgSr^U. R' \tCHt OH^^r^T. 

(6) GAG7&^^^:$^>5i^'JBii^;5^ejl7C^i5l^i^(^;^7 

\tOHm^mL. R' \tCHt OSO, H^^^t. 

(7) GAG;0«t7JUn>®&X«n> Hn<5^>35^^3i 

:^>^iScD(ht, GAGJ^S&IZ, R* \t4'^\zm^ 

R' tiNHCOCH, g^^b, R' «CH, OH 
S*^b. R' ttOHH^^r. 

(8) GAG7&^n>HD>r5=^>BJEigA'bb<ttKXttx 
; I' V iS' > ^> 51 7c 14 * <D y 1f 5 > 5^ ^ 1^ I ^ 
rz^^):3D'^ / ^i)ti>mm(Dt^. GAG\t3^{Z. 
R' \t4it\zm^b. R' ttNHCOCH, HSr^b, 
R' liCH, OHi^S^b. R' ttOSO, HS&^ 

(9) GAGf)^n>\^a'i ^>mmcx\tD:/)^^m7t& 

mm(Dt^. GAG\t3i<L\Z. R* Ji4{4{lM^b. R 
* «NHCOCH, ^^^b. R' \tCHi SO, HS 
Sr^b, R' HOHS^^-To 

(10) GAGi)^Zi>\iU^^>m.mEfi^iE>m7tii.m^ 

(Dt^s GAGtiSiifC. R' tt4{il:{Cg^b. R' .\t 
NHCOCH, S&^b, R' 13:CH, OSO, HS^ 
^b, R' tiOSO, H^^^r. 

(11) G AGf)^3> \^a-( ^>t-^)mmf}^^m7ti^^ 

SOtt, GAG«3fir(C. R* tt4&JC®jfeb, R* 
ttNHCOCH, ^^^b, R' \tCHt OHSTR' 
«0S0, nm^fj^tf)^. X\tR' \tCHt OSO, H 

(12) GAG-^^n^J >ii^^m7t^^ia(D^^^J1)-^ 
>^l^5^$:^(/^fc^U y ;^>^S0<h#. GA 
G«4<itC, R* H3{iCtCg^b. R' tiNHSO, H 
g^^b. R' JiCH: OSO, HS^^b. R' \tO 

(13) GAG*<'\/^^>fifti^?5^e»S7C<45feig©A4^y 



>Bi55^^it(.iy:i^U 3-9-5 / tf^J:^>m^0tt. 
GAG\t4WiZ. R' 1^ 3{s5:tCg^L, R' «NHCO 
CH, SXtiNHSO, H^^^L. R* HCH, OH 
STR' f^OSO, Hm^^.tf}K X\tR' O 
SO, HgTR' ttOHSt>b<fiOSO, HS$^ 

(14) GAGf)i^y^>m^X\t^y^>:^^^)mmf)^ 

^'jtf>Bm(Dt^. GAG\t4mz. \t3mzm 

^b. R' NHCOCH, m^^L. R' tiCH, 
OSO, H&^TFib. R' tiOHS^^I". ] -Vm^tl 

>ifi. i/U nits /i^U:^7 v^i^fb-r^iittCcfc^ Til 

[ 0 0 0 1 ] 

mm't^M'nmmm(Dmm.<omm\zm^'r^. iimk*^^^ 
^mmr^^^mmtM-mmo^mmzmr^. 

[ 0 0 0 2] 

^i^mt. 'tn^\zm'::s<w.m.(Dmm\z^'Dr^m'^ti 
^^0. ^i^v\m^nmmt)mi^\zt^^i.^^rz 
mmmmm^^ti^z.t^z^ox^^m^^^'r^. 
[ 0 0 0 3 ] 9tizBmi^<omm^^f^b 
rzff^mnmm(omm\:m^m\z'o\.^xmnL. i^mts^M- 
mm^mmLm^T^m'^mm(D^mmm(Dnj^^iz^.^ 
mm^m^f)uzv. m^z^(^n<ow^T\z!f^mmmm^ 
mm-r^ztiz^o^mf^^zEK^mmfj.mm^^mmi^ 
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^ct^-ojm\zbtt. 

-'^?^mm^ifk\z^o^^brz^m^^nmm^. 

mmtbTz^mm^zmmb. egf i±&mmmmm 
^) , <>z^D.^j >^(ot-)v=e>mmmikm^m (hd 
M) x^m^mt^t. mi\z7r:t^o\z. mm^tift 
fi^m!^\t^ibmmtLxmn\zm^bx\^^^i)^. 
f^<Dmmt^\zmK K\^^\zmi/3.K^$>^rz^m^^tri. 
0. ib\zf^mLx^^(DmmM^t:m^b. m^mm 
mt^^mn. ^mm^\z^mr^m^m^tfi^ct^ 

^^"^mbtz [CellStruct. Fund,, IL_ 1 79 (1 988); Bl 
ochem. Biophys. Res. Commun. . 161. 385 (1989)] « 
[ 0 0 0 5] ±flHl^5^i7U>S3l50:/Df-:tyU:^> 

[0 0 0 6] ^itm^^m-fyT.^y^m^ 

T.^uy^'f^f >^:r(Dmmm.x!!ifm^^^mt^t. 

\znm\^tz.%^hu^. z.tv\%'^^7s=5'vom.}L\z^m 

^^n^yt86 t^t^enxVi^o [Eip. cell Res. 18 
6^ 2 27 (1 990)] [4^^¥ 1 - 2 7 7 4 8 6 ^^^] . 
[ 0 0 0 7 ] ±IH:/D7^:ti>^U;^>$iSllgMt UTJ^ 

i^'^tifzw^mm^w^mm^nmz%m\:\^tz^(ox'^ 
^^$tiTi.^§o ^tz. mmm<owm^^^iL^^xy 
nbx\.^^ztf)^i^. M'mmMmt^\tmm:f3iM'^^&^ 

f}^ ^ . ^ ±i^\zmibxm^m^mmo)ujm^^7r:Vit [j. 

Clin. ElectronMicroseopy IL- S (1988) ] . 
[0 0 0 8] 

<, mm%^BX\ti3i\^>. ^zx:fay':t^*)tt>^zi^ 

^itmmommm^\z^^ij^^'tmmm^(D^^f)^^^ 
s^mmm^mm<Dm^orzisf>iz^£^mx$>^. 

to 0 0 9 ] 



26 ) 



( 27 ) 



Wm^S- 2 3 6 9 5 1 



[0 0 101 *^W(7)fflFJfflJte»4^m«{kfflH. ^Unit 

^y^^)ti> {^AT. TGAGJ t^tZt%h^) t 
tihO-C^tlkt^l^K ^\zm$lf^^GAG\t. GAG 

3i<^ i^ji^s * «7}^;u a ji/S t cdTbIt j^fife $ n§ c o N 

^ (C cfc o T ^ b ;t CD 7!i^ ^ b I i . 
[0 0 11] 0) iS7C5t?i^;!it^gi$nfc^U=31^-5y ^ 

(1) GAG*fcl±^<?3^^j*: 
(A, 0 



1 mr^ /mtfj^^m^si.titirzcoNHt^'^. 

[0 0 12] ±^^^^\zm^t^ i&7^jm. tiji^^ 
Tc^^fiET^fecD, cti^\zit^&)mm^mtct\z^ 

C <fc o A $ tlfc (0 CD l^t* nT $1 o T J: l^^. 

[0 0 13] mwi&'^GAGt^<D^mt'^^tom% 

[0 0 14] 

[^1:2] 



GA G-C-0 (^l>VyitGAG) 

(B) 0 

GAG-ftH <5'"-?tl-ftGAG) 

(C) COOH 
GAG 

(D) GAG-™vvNHa (r^yS^AGAG) 

(E) GAG-OH («ISI5itii) 



[0 0 15] 

[<t:3] 



( 28 ) 
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(2) mmtrzii^omw 

(A) mn^ — CO OH [:f3)it^^iyA^^mxLtzmw) 



(3) BgMiiiS^GAG 



(a) 


(A) 


+ 




— 'GAG-CONH-fliK 


(b) 


(A) 


+ 


(n) 


'GAG-CONH flgg 


(c) 


(B) 


+ 


H) 


— GAG-CHa NfH-JigS 


(d) 


(B) 


+ 


(a) 


— -*GAG-CHa NH'w^fliS 


(e) 


(C) 


+ 


(-f) 


'CONH-Bg® 










1 

GAG 


(f) 


(C) 


+ 


(o) 


'CONH^ ^flgg 

1 










GAG 


is) 


(D) 


+ 


(A) 


— ►GAG'^'^'^^HNCO'^^A^BIl 


(h) 


(D) 


+ 


(^) 


— ►GAG-—-HNCH2 -im 



(i) (E) + iJ\) ^GAG-O-CO-flgM 



0 



[0 0 16] 

[<k4l 



[0 0 17] ^^q^TffiU^lg^J^^^U y ^'J 




GAG 



[0 0 18] *%?gTffll^§Jl§Mi^^^^U31t5y i/«J 



[ 0 0 2 1 ] ^wr^fliHJ^^yj^-tfsy ^'J:^>. 



[0 0 19] 1 . -iS^ 
[0 0 2 0] 
[it 5] 



[0 0 2 3] (1) GAGA«t7>lUD>K. 3>Hd^ 
5^>, ll>KD<^>gi^A, .Ct)L.<HE. 



( 29 ) 
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^^^m^ti^V:^'^^ y ^^)ij>^mot^. GAG 

b, R' ttOHSSr^l". 

[0 0 2 4] (2) GAG*«a>HD<f^>J8SKKXtt 

u^^^s\.^rz^^jn^^yif^)i3>mmot^. gag 

tt4{i»c, R* tt3(4l::fil»L. R' fiCOOHSS^ 
R* «0S0, HSSr^r. 

[ 0 0 2 5 ] (3) GAG;;>«^7i5'>?5itg!;!i^e,jS7n^*5^ 

GAGttS&tC, R' tt4fetC®»b. R* 

[ 0 0 2 6 ] (4) GAGi)^^y ^ >^-^)mm^^^m7t 

>SS<Oi:t, GAGtiSfilC, R' «4€fctCgJftL. 
RMiCH, OSO, HS^^L/, R' «OHS^^ 
T. 

[ 0 0 2 7 ] 2. 
[0 0 2 8] 
[ft 6] 



C0 0 2 91 «:WT51liKi^^^Unif5y iyU:^>, 

[ 0 0 3 0 ] J:IH^^, p' «ii^7sys^:frsj!i 

H^^b. GAG«^U y ^iJ;^j>]^^T^o 

T. 

[ 0 0 3 1 ] (1) G AG;&« t 7;l/n >i^. n>HD-f 

•t^^y i5^U;^>^S<0<i:^, R' liNHCOCH, 
^b. R' ttOH^S^r. 
[0 0 3 2 ] (2) GAG7J>^n> HP-r^>SliS?A=bb 

y^'J*>S^CD<i:#, R' ttNHCOCH, 
b, R* fiOHg<&^T. 

[0 0 3 3] (3) QhQi^^^^ym.^y.\x^v9y 

[ 0 0 3 4 ] 3. -j^^ 

[0 0 3 5 ] 

[<t:7] 




GAG 



(111) 



[0 0 3 6 ] €:*r^»fliSJ^^^Uni^^y y"J:^7>. 
[0 0 3 7 1 ±S5iCttj, p' ttl«75/S*^TSJi 
aSr^b, GAGtt^7^>?3SKXtt^7^>2}?iJBiigS 

[ 0 0 3 8] 4. -jSi^ 

[0 0 3 9 ] 

[^b8] 




GAG 



[ 0 0 4 0 ] $:Wr^fliMJ^^^U=lit^/^U:^>. 

[ 0 0 4 1 ] ±is^c4». p' \t\m.T ^ j^-^^^^m 
M*^b, GAG«^U3itsyi:^'J:^>SS-e«»o 

[0042] (1) GAG}^i^t7;Un>ig, 3>Kn< 
n> Kn-l'^>fi^^A. C^)b<tiE. 

Gli4tt^C, R' «3^^(Clt^b, R' «0H^€:^ 
b. R' fiCOOHS<&^b. R' «OH^<&^ro 
[0 0 4 3] (2) GAG;&^=i > HD-r^>19lt®^D:6^e» 

Jl7ctt5|c Jg ^7 D >K«B^ ^ ^ u ^ ij a -y- 5 y if 

U:^>^^co<i:#, GAGH4<i{C. R* t^3{4{Igjft 
b. R' «OSO, H^$^b> R* ttCOOHSS^ 
b. R* ttOHS^&^T. 

[ 0 0 4 4 ] (3) GAGT^^^n > HD-f ^>Sfti?K;^^f> 

U;^>SS<Dt#. GAG«4{a{C, R' tt3fi[fCffilfe 
b. R' tiOH^<&^b, R* tiCOOHSSr^^b, R 
* JiOSO, Hg^^-To 
[ 0 0 4 5 ] (4) GAG;!>^n > Ka^^>3j?U?3{i^;«fi 

if U;^>?5^(D<h^, GAGit4fiC, R' 

^b, R' iSctjy^R' (n'^n.< t.^-^\t,o%Ox 

$^b. ft!l«OHSS:^b. R' JiCOOHS^^r. 
[ 0 0 4 6 ] (5) GAG:^«^r^5'>Blii[)5ii'P>S7C<45k 
^ o 7 i^ K - X IK 5^ € 1^ I. ^ i?^ U n 1^- 5 y y U :^ > S 



( 30 ) 
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RC;r' tiOHS^r^b. R' \tCHi OHS^^-T- 
[0 0 4 7] (6) GACffi^y^>:^^^jmmfi^6m7t 



R'&tXR' \tOHm^^L. R* \tCHt OSO, H 

[0 0 4 8 ] (7) GAG;&«fc7;i^D>^Xti3>Kn 

/^U;^>^^(Z)(h€, GAGli3&tC, R' \t 
4ttH(a^b, R' ttNHCOCH, 3S$^L, R' \t 
CH, OHS^^b, R' \tOHm^7^t. 
[0 0 4 9 ] (8) GAGf)^3> \^U-i ^>mmAhL 

GJiSiifclC, R' \t4i^L\zmW^L. R' ftNHCOCH 
, R' UGH, OH^^^b, R' (^OSO 

[0 0 5 0 ] (9) GAG75ftn>HD<5^>JlitKCXtt 
Df)^^m7t^^1Q<D^^^JD'^ V^^^^^li^ci^U nit 
5>/^U;t;>^g©i:t, GAGtl3^lC. R* tt4& 
(Cgjfeb. R' «NHCOCH, S$^L, R' \tCH 
, OSO, H^S^L, R'\tOHm^^t. 

[0 0 5 1 ] (10) GAGf)^^>Vu^^>mmEf)^ 

if^Jtl>mm(Dt^. GAG«3^atC. R* tt4^{CM 
^b. R' ftNHCOCH, l^^L, R' JiCH, O 

SO, HS^^L, R* tiosoi nm^^s-r. 

[0 0 5 2 ] (11) GAGf)^3> \^0'i^>^.ijmm 

s 



R 

GAG 



J— OH 
'/i— CH,-NH-(CHr 



yif^)tl>m^<Dtt. GAG«3ttlC. R* 

R' tlNHCOCH, SS^L/. R' ttCH, 
DHgTR' fiOSO, Hm^^tf)^ XttR' «CH 
, OSO, HSTR* ttOHSfeL<fi0S0, HS«: 

[0 0 5 3] (12) GAGtf^^n^J >f)^(om7C^^m 

<Dtt. GAG\t4mz. R' tj:3^3:H®j^b. R' \t 
NHSO, HSS^U. R* JiCH, OSO, HS€^ 
b. R* «0HS$5^T. 

[ 0 0 5 4 ] (13) GAGf}^^/\y >m^f)'^m7t^ 

n^<ott. GAGti4{j{c. R' \izmzwimL. R 

' ttNHCOCH, SXttNHSO, Hm^^L. R' 
IICH, OHSTR* JIOSO, Hg^^T^^ XJiR 
' I^CH, OSO, HSTR* ttOHSfeb<JiOSO 

[ 0 0 5 5 ] (14) GAG7&^^r^^>liKXH^73^ 

iTiJu-^^ / Cnjtl>mm<Ott. GAG\t4^iZ. R 
' tt3&Hfl»b, R* \t. NHCOCH, *€r^b, 
R* ttCH, OSO, HSS^b, R' «OHS^^ 

r. 

[ 0 0 5 6 ] 5 . -^iC; 
[ 0 0 5 7 ] 

[^1:9] 



(V) 



)„-NHC0-{CH2),c-C0-P» 



[0 0 5 8] $Jfr^J!i«lfe^^U3-9-5y/f U;^>o [ 0 0 6 0] 6. -^^ 

[0 0 5 91 ±^3$^, «lilf£^b, GAG.R [0061] 

* ROJR* t^^^ (I ) f-fS^t^bT&S. mtt 1 - 8 [^10] 

S^b. k 1 - 1 0 ^^l". 

RVCH,-NH--(CHa)m-NHC0-(CH2)i,-C0-P* 
CHtOH 



GAG 




(VI) 



[0 0 6 2] $Wr«>l!gSie^yUnit= yi!^'J:^>. [ 0 0 6 4] 7. 

[0 0 6 3 ] ±15^1^. GAG, R'j^^RWiSCd [0065] 

i) \zBmtm\:r$>o . m. kRzsp' (v) \z ati i] 



( 31 ) 



^^¥5 -236951 




[0 0 6 6 ] $^1-§l5iSJiS^d^'Ja-9-a/df'J;^j>. 
[ 0 0 6 7 ] ±fSi^ + , GAG, R' , R' RU:r* \t 

^ (IV) iz^mtmcr^o. m. k&t;p* 
(V) jcie^tucT^^o 
[0 0 6 8] 8. -^m^ 

[ 0 0 6 9 ] 
[ft 1 2 ] 




[0 0 7 0] SrW-rSjSIMi^^^^U nit^ y ^U;^>. 

[ 0 0 7 1 ] ±gS5S;^. p' \tim7 ^ ym^^t^^ii 

[0 0 7 2] (1) G AG75^tr;UD >g£, 3>KD< 

'^^>mm<o^^)o^^ y ^oti>m(Dt^. R' St; 

R'ttOHS&^r. 

[ 0 0 7 3 ] (2) GAG7!;?n > HD^5">8S^D(7)^/ 
U y i!/'J:^ >^(Di:^, R'ttOSOj HS*^ 
R' tiOHS^/T^r. 

[0 0 7 4] (3) GAGf)^^>\ia^^>mWtK(0'!f 
iJZ3i^-5y yU;^>IM(Dt€r, R'JiOHSS^L, R' 

\toso, HS^^-r« 

[ 0 0 7 5 ] (4) GAGf}^3>\^n^^>:^.ijmm(^ 

CHj-O-R- 

I 5 

CH2-O P-O-Y 

I 

OH 

[ 0 0 8 2 ] {^^. RUR' fi^n-^'n^K^, - 

CH=CHR* Xri-CORMR*Rt/R' \tC, 
©7;U:^^>fUS) TfeD ()^c;rcb, R* tR' 
^T*S<i'&S:l^<) , YH-CHt CH, NH, Xtt 



:)p,--NHCO-(CH^),-CO-P» 
(VB) 

[ 0 0 7 6 ] (5) GAGf)^^Ai)>X\t^/^^>mm 
<D^^}3'^^/if*)tf>m<Dt^. R' ttOH^XttO 
SO, HS^^b. R* J^OHS€:^To 

[ 0 0 7 7 ] ifOoD-^yi/^Jtl>tbX\t. \^7)VU 
>Wt. □>Ko>f5'>, ii> h-p-r?>lBS®SA» 3>H 

'j>, ^/\^>mm. ^^^>mMs y^^j^v^uiiffi 

[ 0 0 7 8 ] / ^\)ti>(Dj^=f'm\t^^h< 

[0 0 7 9 ] (V) , (VI) Xli (VII)t?Sb$ 

n ^ ig ^ G A G ^ ® ii-r ^ n 5^ ih L T{§&ffl r s 

1 jS75 yge^AbfcGAGli, J:oT 
GAG<C>jl7c5|cfig$^Si$iJ:Tt#6n^^^ h>{l:GA 
G^/S:fi7;Uxt: H^bGAGiiNH, - (CH, ) . - 

NHr X^t)'^ri^T )\^^V>-J7 ^y^K^^-^^i^Zi 

t\z^^xwik't^z,tt^x^^. cco^ouimr^ 

y S«r»AUfcGAGti, ±,^r )\^^U>i>7 ^'><DR 

^v>i^7^>. 7 ^ jmyi^GAG<oou>m.^^o^ti 
4^ t Sufi: $ ^ e: <h t> T # § . 

[ 0 0 8 0] ±12^ (I) , (II) , (HI). (IV) & 

t;^ (VIII) CD?' x^-^n^mn^mo^mPcx-^^iwi 
7^/m^^t^m%tLx\t,. (ix) xWit>^n 

[ 0 0 8 1 ] 
[fbl 3] 



(IX) 



[ 0 0 8 3 ] 
[lb 1 4] 



( 32 ) 
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-CHz CHNHa -CHCHNHz 
COOH CHiCOOH 

( 0 0 8 4 ] T*$n*%W*?ffl(-J?,n-5. 

ICR' Rt^R' *<i:'feic/'?;u5 h'f;u (A^i^-y-x* y 

COR' R' *»-CH = CHR' TR* *»- 

COR' r*5t>(D*5»$LU. 

[0 0 8 5 ] Sit. ±iasc (V) . (VI) Rt; (vii)«d 

[0 0 8 6] 

[fl:i 51 



CH,-0-R* 

CH-O-R' 
I 

CHa-O-H 



(X) 



CHa-O-R" 

CH-O-H 

CH2-O-R' 



(XI) 



CHa-O-H 

CH-o-R'» (xn) XH: 



GHa-O— P-O-W 
OH 



CHa-0-R'° 
CH-O-H (Xfll) 
CHa-O-P-O-W 
OH 

[ 0 0 8 7 ] + - R' &u:r' «-5-n^n*ig, 7 
Jlz + JP*. -CH = CHR' Xtt-COR'(R' RUIR 

COOH 

5^0 



GAG 




H'OH 



^*li^<) . R'^ttTJl^ + JUS. -CH = CHR' X\i 
-COR' (R* StKR' ttilEtlH;) TftO. Wtt 

-CH, CH, N'(CH,), xe-f y->h-;nssTa& 

•5.) 

[0 0 8 8] t?*$n*%®*tffln6.ns. !|#icR' a 
XT-ro'fjp (:ti7^'7'*y'f ji/) oieDii-coR' 

R' R' *<-COR' T*5SC 

(X) Xtt (XI) ©J&H. sKlMiR"*i-C0R' -ca 
«a (Xll)Xtt (HID ®«JgHAt»Sblri. 
[0 0 8 9 ] ±fBSC (V) , (VI) Xtt (VIDTSteS 
USSS^ G A G SKST S IS IC®i|Bf t L TisKffl -r 5 
*)UjJ? + ->;i/»*»Al/fclliH (HOOC- (CH, ) 
I -CO-P' ) tt. «SB©*»»S*-S-5)IB« 

;i'j)^>K (Hooc- (CH, ) , -COOH) afcii 

-e W K «tt ^ S KiS $ -B: «. C t Ic <t ^ T ® jg T S C 
[0 0 9 0] 13.^, miB. (-) (OTJUxt HltJjgStt, 

-■r)Hb-rs^ ticioTiajfra c 

[0 0 9 1 ] KTIC. *«EB©jBJlHXttliee^i^'J 

[0 0 9 2 ] igTC^feiSBB^Sf^Kfe 

9t^m7tist.rsmiim.ift ^ ^ 1 1 0 rass-e-xTJUx 
h >• (*;U5JUS) ^&}^js$-ti-. ::©7;U7^t H tjgR 
® 1 i»7 5 /SioPBiroji7c«7JI/+;nt:S*KC J: 15 . 

[0 0 9 3] (A) ^7t'&.%^^m<o^)Vi;u>fl^x\t-( 

[0 0 9 4] 

[ft;i6] 



COOH 
j — OH 



fvR' CH.OH 
gagN / 



OH 
(2) 



COOH 

/ — OH 

GAG^< — CHO 
(3) 



[ 0 0 9 5] (R' liiiastp^i;. p' ttii»r5/a 



COOH 



-OH 

GAGN — CH,-P» 
«WTSJBK**-r) 



gN — t 



(I)-a 



( 33 ) 
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[ 0 0 9 6 ] Myt^^^fi^C- 2\Z0H^^t^D'-^ 
)l^a>mx\tL-^Xu>m'Cib^^ (1) <D\i7)\^ 

±ISK*^Hffit>, ^ (I) -acDj!IH^^i/'j3 

CH^OH 
R»j — Q 

•OH 



[0 0 9 7 ] (B) m7t«i^mmiDif)\^zj-^^>x\tiJ 

[ 0 0 9 8] 

[fbi 7] 



CHaOH 

R'J — OH 



J;Vh.OH ^ J. CH.OH 



NHCOCH, 
(4) 



NHCOCH, 
(5) 




NHCOCHa 
(6) 

[0 0 9 9] (SC*, R' (iffifSetl^i;. P' I41»7 

(0 10 0] StcI^^^coC- 6 ICTKieS (OH) «W 

•rsi'jm-tJ-a >xtt:tf M)-5 >Ta&5SC (4) oi 



GAG 



RVCH»-P' 

CHaOH 



NHCOCHa 
(]l)-a 




^\Z^^^. ^ (II) -a©Jif}ig^i/U3-tJ-5/'yu* 

(0 10 1] (C) J87ctt*a«®^f7«' h-XCSJg 

[0 10 2] 
({k 1 8 1 



( 34 ) 
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CH,OH/CH,OSO,H CH,OH/CH,OSO,H 

OHj— o ^ _ ohI—oh ^ „ 



CHaOH 



OH 
(7) 




(8) 



CH,OH/CH,0S0,H CH»OH/ CH»OSOaH 

OHj_0H 0h|_0H 

(9) ^'^'^ 



CHO 



GAG 



CH.OH mm^ y 



GAG 




OHyCH.-P' 

CHsOH 



OH 



OH/ CHO 



GAG 

(1 1) 



OH,CH»-P* 



GAG 



[0 103] (^"l^, P" 11^75 yS£^TSJ3iS 

(0 10 4] S7ctt5!siaii7&«;tf^^? 

(7) 0^r7^>fiiEKX«^^^>3)? iJg[i?^ll3|Bfi:L 

(II) -b&t; (IIDOIiH^^yUn-y-ay i/U;^> 

[0 1 0 5] ±fB (A) . (B) Xtt (C) (r>i5^\Z^ 
l^^Tti. $fer. ±B2i5; (1) , (4) Xti (7) 
n ^ y ; U 3 1?- a / ^ I J ;^ > $ S 5c t T ii 7C 14 5^ H gi5 ^ 
^ISS$1i-TS^ (2) , (5) X{J (8) ©{1:^4^3 ii-T 

[0 10 6] C£Di§7cH<£ffiLe>^ji7n^(i:L.Tfi. tK 



[0 10 7] ^fc, ht^'^TtRmz^v^^^m-t. tkx 

ttO. 0 5M 3rv'::7^:^i^®^S (pH8. 3)#$:fflli-5:: 

[0 10 8] SfciiTcSlSiaStt. ffi^l 0-3 
$f*b<m 5~2 5t:TfT-5;i<h7!>tT^So 

[0 10 9] iSTC^J^fi^^Sli. -^oai^^JZctoTt) 
S^ST&t, -^{ctti (1) , (4) Xti (7) <^^b^ 
tll^>lUfC^bT5-5 OSft, $f^L<tt25-30 

[0 1 1 0] li^>ns^ (2) , (5) Xti (8) <D^b 
^i^S:;^(.^T-filS5^6«|{C®E<t:"r^t. ^ (3) , (6) , 
(9) , (1 0) Xfi (1 1) ©7;Uxt hMk^tlA^^ 

[0 111] z<Dm\tKmzf^f^\^o^mt^\iL\^x 



( 35 ) 
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to 1 1 2} mtm(Dmm&\t. ^ (2) . (s) x« 
(8) (oif^mi^jviznbxi^i o^m. »$b< 

[0 113] ^[{k^fSiaffit*, 0 - 1 or, »^u<tt 

[0 114] ±giLft (3) . (6) , (9) , (1 

0) x\t (1 1) ®r;uxt hMk^ifett. -tni*i!E^ 

mtbX^^SiU-ISi^ (I) . (M) X\t 

So 

[0 1151 ±SSJi&(wfflt.iSC: t(^-r#SJigS,i:bT 

[0 116] ±EM7cWT;u^;Kt;Krti;tt. o. o 

5M U>Ka»?S (pH7, 0) X«vpt?;i/7j^;i'A7^ 



H(DJ;^?5:ifj««JCfeliT, ^ (3) , (6) . 
(9) , ( 1 0) Xtt ( 1 1 ) ©7;U7^t l^it-^i^t^ 

ii^i 5-6 o'cota^Ts/Jt^^-tt. ^ritmm\z 

(om7tm^^^^xm7tt^ct\z^r)-^^ (I) . 
(II) x\t (\i\)<oit^^^mmr^z,ti)^x^^. 
[0 117] mit^my^ hxtm 

wtm^hL<\tiSyi^ h-7.&^x\t^^'j-^^ >m^ 
^mift^zt\z^of&mmm^^^^mmtsit. mjc^ 
^ hy^i^^-^itx. z(Dy^ hytmnoimy^./ 
mt<DRjt^\z^0Bmt^^if'):2i)-^y^tjti>^m7t 

[0118] 

[^fci 9] 



(12) 



OH m^t 

^R' 






GAG 



[0 119] (^4^. R' , RzsR' 

[0 12 0] 2|s:;&feic*3liT» ^fe-f, ^ il 2) 7?^$ 

^^^-tt, ^ (1 3) v^L^^ii-r-S. 
[0121] St (12) <D\i7)]^u>Wi. n>}iu^^ 

'\/tu>. ^ny>mms ^^^>mmx\t^y^ 

>^^^)mm^mntLxmmt^^tf)^x^^. 
[0 12 2] zomitizmmvo ^mitmtLx\t. a 

[0123] mitm(omm&\t. ^{12) o^it^^m 1 

^:;UtCj*UT2-2 0 ^a, iffSL<«5- 1 5SSO 



[0 1 2 4] K{t;S«tC*3tt5J§«Ktt, tKXJIO. 0 5 
M ^)>mi&mWL (pH7. 0) ^SffiliSC<i:7i^r#-5. 

[0 12 5] mitKi^>^WLm\t. 0-4 or. fi^^U<« 

1 5-2 Ot:t?fT'5C<i:*«T€S. 
[0 12 6] ^^t^^ ( 1 3) '^\i^xm 

Tjasrsc t{c«t (14) (Dy{7h>it'tm\z'r 
[0 12 7] czxmi^^zt(Dxt^mtbx\t. ^ 

; • y^:^;i/&^) . 7>A-7< 1> I R 1 2 0 

s, 

[0 12 8] %^n^^ (1 4) ©^d? K>{k^i^«, 



( 36 ) 



1^P¥ 5 - 2 3 6 9 5 1 



0. fiiiH-)s^ (IV) comnm^if')^'^^yif'):^> 
[0 12 9] ±mKJt^izm\f^^ct<or^^mnt\^x 

10 I 3 Q] ^ {1 4) (Oyi; \^ >it^m tmm t(DR 

tk, 0. 0 5M *)>mmmm (ph?. o) xhv 

^5^j|/3j>JPAr^ HI?(C»»bfci^ (14) <D7^ h> 

(IV) cD<i:^tt$ 

[0 13 1] g7 C^^7^>S 



C:o:^&«, gtlSB^ (3), (6), (9)t)b<Ji 

(10) o7;Uxt hWb^ftiXfi (14) h><k 

i: ;^ ; 1/ ^ ; 1/ ^ ;5it ^ A $ ti ;t JK H K S (*: (1: & S « $ 

[0 13 2] C©*&£R«iCT^'&«*©<!::teO"eft 
^. 

[0 13 3] 
t{b 2 0 ) 



( 37 ) - 2 3 6 9 5 1 



-■OH J_OH 



R' A-cHO R';?N1_CH.NH-(CH,)«-NH. 
GAG GAG 

(3) (9) (15) 



pyCHO RyCH,NH-(CH2),-NHa 
CHtOH V CHiOH 



GAG ^. GAG ^. 

(6X10) (IB) 




> / CO-NH-|CH,)«-NH, 1 « 4c )K 



(17) 



^— OH 



CH.-NH- ( CHa) «-J 



-NHCO-(CHi)k-CO-P» 
GAG 

(V) 



^ RAG i 



R'/CHj - NH- ( CH») I.-NH CO- ( CHz)«-CO-P^ 
CHaOH 

GAG 

(Vl) 



s 



* * * 



y— OH 
— ^4^CC 



GAG ^1 



CONH-(CH2)m-NHCO^(CHa)>c-CO-P» 



(0 13 4] R' , R' st;R' tigtati^ 

[0 13 5] ^*Jzi'^^yifi):fy>^mi^^ (1 5) X 
(1 6) tt, (3) . (6) , (9) X« (1 0) 

^y^^jti >mmi^^ ii 7) \t. ^ (I 4) (oit^m 



m) 

:fe § Jli K <i: (7) S ^5 i: P {c S Jj; $ § C t J; T ^ 
[0 136] Z<DKJt^\zmmX^^7)V^U>z^7^> 

[0 13 7] NH, - (CH,). -NH, 

[0 13 8] i^^. m\tl ~8C0g^) 

[0 13 9] r^^n^it'^(^^m\r^^ctf}^rt^. 
[0 140] mTtmtLxu. '>7 y7^mitt^i7m'rh 



( 38 ) 



^mW-S - 2 3 6 9 5 1 



[0 14 1] m7c^o)^mm\t. h^iE^K^c-iz^^t^^ 
[0 14 2] siff-mm\t. :^x\to. 0 5M u >mmm 

[0 14 3] K^^Um\t. 0-6 Ot:. »*L<«4'- 
2 srTfr^. 

[0 14 4] ^ft. *;i'#=^i^;i/S^'bojiHR»* 
[0 14 5] c(ORi!t^\zmmr^^^ntbx\t. 

[0 14 6] i^t!)l^^>mX\t^(DK^.^mmWtLX 

\t. u/M^m. 7iy\i>ms 7t;u^. -7 

[0 1 4 7] ^^^j^^^^r^^^, l-X^;i/-3- 
[0 14 8] UT^i, UD7}^;UA. Tir h 

[0 14 9] ifiS^lfij(^#fiETTi^:^ji'7H> 
[0 15 0] m,7t^mziWL7^ ym^h^{f^)zi'^^ 
(Dj^wx^<^^nx\^^^i5m\z'4t'ox^mnmmw(D 

fti6 0^. fim wu) . 




(18) 

[0 16 2] {^^. R' . R' . A&t;p' \tmmt 

[0 16 3] :^:^iiTll^chLT^l^^C<i:<DTt'5>^ 
U 3 1^-^ y iT^ij :^ > (18) \t. )i7)Vuym. n > H 



[0 15 1] ±iSSi9ig^(*:0;^;i/ij^:^v;us^Sii^b 

'^^y h 'J 7 7-;!/, N-h Kn4^xtr'<rj 3. 
4, 5 - h U ^ PD7x~>iU/-;i.^^^jBg^^j05^¥^ 

CO 1 5 2] K^sm^thX\t. ^uuits)Vhs 7-feh 

[0 15 3] ifig^^J<hLT«. 1 -X^;U- 3 - 

[0 15 4] K^^m^mt. 0-6 O-CTfreio 

[0 15 5] ±iE:3^&tc<fct>Tii'e)nfc*;u>j^=^^vJUS 
^^}zi^^ y ^^}t}ymmw (15) (1 6) xii (1 

7) t^K^.^^ti\t. mnm'^^^)zi^^ y 
(V) , (VI) x\t m\)^%^ztti^x^i^. 

[0 15 6] ±.UK^^mmtLX\t. ^uuit^)Vk. 7 

[0157] ^fc, S^&tag[tt, 0-6 Or-Cff '5. 
[0 15 8] ^^j^J^fflfe 

[0 15 9] ^(o:^m\^. ^u>m<Dti)V'^^^i/)vmt 

SiMc^li^7^ySi:^SI^^J(D#STTSii&$'li:. fll 

[0 16 0] c:co;^?£SSJli:i:T^ti'«;^c©t*5DTfe 

[0161] 

(^k2i] 




[0 16 4] mmtvx\t. HtifB)i.7c*j^iS5tK{t;^c 

[0 1 6 5] l^^^PJi UT«, vX5";U:/3 jU;j^s;< ^ 



( 39 ) 



^mW-S - 2 3 6 9 5 1 



)V) ;^;U^i;<ah\ 1 -v^D^^^^^jl/- 3 - (2- 
^ JUjJ^U /X5^;i/) ;^7;U;}^v-r 5 H • 7 - p - S ;i/X 

10 16 6] m'^mo)mmm\t. m^'omm^)v&<Di 

[0 16 7] ^JKihUTfi, v^^;U3Jn;UA7^ 

So 

[0 16 8] K^&iai^tt, 4-60X:. »^L<ttl5 
[0 1691 >yu JHj-$y^U:^>Sft^K^ 

tcJ:D. fig^J^^i^U 3 1^-^ y //U:^ > (viii) $i?ig 

[0170] ^c:^^^^^^-^ c tOTt-syu nit^ 
O t> O ^ ffl U S C *t T # § . 

[0 17 1] :^;U3}^4^'>g<&f§'ii^bTe:^^i:bTtA, 
mi m^) o 

[0 17 2] fB^tt^yj^tVrit. 
^ U:«J >fcN- t Ha^^S/Z^^i/x a p-x 
Kp7x/-;1/, N-h Hn:^^e/^>\/hU7\/-;U, 
N-hHa=^->t:^Ui/>. 2. 4, 5-h'J^DD7 

[0 17 3] Oa>mm^0^)l^s:^i^)i^^\t^07^ 
>> ^«l«g> 7;!/;^U^JS^<hco«i:LTK^S$-frS 

[0 17 4] r^>tbX\t. hU (n-7'5^;i/) 7 5 

[0 17 5] RJ$^^mtLX\t. vp<^;i/z^;UA7 5 
[0 17 6] ^^^J<hLT«. l-X5";U-3 - (v> 



[0177] o-eor, fftU<tt4- 

2 ot:Tff 

[0 17 8] ±8B*feCckoT^ie>nfe, :i!7;U3}?^5/;U 

-li-nt^, -^i^ (VIII) (DSiHi^^^u mta y i^uyj 

[0 17 9] ±HSS«H, i?>5^;i/3j>;UA7$ H, iJ7D 
<(12 5-6 O'CTKl^^lt'S. 

[0 18 0] ^ft. ^^m<D-m^ (I) - (VIII) T 

0. 0 0 5-50%. ttf-^L <\t 2-- 1 o%<omm 

[0 18 1] £^±CJB'</!t^ffi055F?iTS?ji$n§l!§® 

^^^^)zi^^y {f^)tiy(D^m. m^^^thx\t. 

/^'J*>S:10-5 0 %;*^y-;U7K^?g^T^air5 

[0 18 2] h^mm.ti^^^^Lfz^^)U^^J!f^)ti> 
<on^itm\t. ^^5p2 - 1 9 3 8 1 6^^)aiSt)^fc# 

[0 18 3] *^B.^OF^fiaJ^^^m^{t:IPJi: LTfflVi^ 

nsfli®j^^yu3i^-5/^u;^>0(^, civ) xm, 

enSo (^Tt)3j^;^7r5^>?;i/x^y-;i/7^><i:jl7t: 

© m t> $f M ffi I i 6 n S o 
[0 18 4] ±fBfff«i|g8|^tfe««{bffl*ffll>Tff^MiaB 

mz\tmmm^(ommt(D^mm\z}immm%mtmt: 

m^hxm^'t^-:}5mf)mmxt^. 

[0 18 5] ^H^SgtLTli, »*b< tii(gS^^(^. 

x-<">a.T*S:/^-r*7'J73 8 0 1 ^;tH3 8 0 2 

1 - 2 9 6 9 8 2n'ii:m^m . ^^§§<^^® 
lcJliH35*j|g^U:fci5'^Unit5y^?^iJ;^>(3!)^?K ( l 0 /i 
g/nl -lOBg/nl eg) <£JeilSSi:LT^:?&b, 3 

-hU^c^. ^iiffFiSifig^liffiU (1X10^ -1X1 

0' mm/^\ mm) . -r>->:LU>. egf^^t^otj^ 
*U3 7'cr«^i'r«». mmtm^mx^^^-^mmt^^vx 



\zWi&t^^o\zu^. c<D^z>\zbxm^brz^^m 

^(ommtb O-ISOmo . «FtL<ti70'-l20 
un r&O. ^feJfflliaSttS 0-3 0 Oil, *b<tt 
7 0 -2 5 0<ilcJ:OJ^fiK$ne. Jaettfta^kffFffllS 

C t -D T © -r S C t j5>^ T # 5 . 

[0 18 7] ±l5^iPga#^i4o;^#(.^liHi{S'&i:/'J n 
5 0 ^m^di^J^II?^?©^ (ICw) tLX4 0 0 u 

0i3>^i^^^\,^xhmm\:iir. ^fc^it^^my^x 
[0 18 8] {.xn^n^wmm(ommtm\t. y 

[0189) 

ffF ^ ^ IS ^ fl (D g| % CD tt S % CD T * S . 
[0 19 0] 

(0 19 1) 



) 4#M¥5 - 2 3 6 9 5 1 

[0 19 2) (1) ia7c5|ciaiE^i;^ij3t^5/yiJ:^;> 

1) ja7c*«K<bt7;i^D>s^(osijfi 

5 0 0Bg<Dt7;UD>K MWl^ : HA 

1) SttKI 0iBl»C^»b, 0. IM B^%<b%^ J-)\> 

^^mz^. IN ;dc|St{k;^7 U '>A^J^5iDlIIDATjfig|0 3 

[0 19 3) cntC^^OD^/ h#^4 0 0<Dji7c:5j5^i£ 
[0 19 4) V^V-^)\,V>'^\Z^^'&7t1Sk(r>Mm\ 

[0 19 5) 2) S7C*i^7^ h>k7;i^P>i&03fiji 

4 0 OogOn h#-t4 0 0 (05i7C5|c^i!<b 1 7 □ > 
S^S:7Kl OmMl^^b, S^i^ii-Y >5^^^li (Dowex 

5 0 (H*)) 5 OffiUri P^Pa^SrgbTjiii^it, ^&it% 
H^y^ h>t7;i'D>^3 9 Omg^^tST^^m^nrz. 

[0 19 6] >fetCj;§ia7cliw:t^S : 

[0197] ±B2O7K^^0t^ h U - n -:/5^;U75 >X 
htj-n-:/^;i.75>^ (n^y K#^5 0 0) 4 0 0 

[0198) 3) ^«)jl7c;5|5i^7^ h>j5^Uait^yi^ 

n>KD<^> (MWl. 573:CH), 3>Hn-r5=- 
>it^C (MWi:??:CS (SI) , MW3:?J:CS 

.(S3) RiKMwe:^ : cs (s 6) ) . T;u^^>fiii 

m (MW 1 . 5^ : D S) , '\/'^iJ > (MW 1 . 5 7J : 
Hep) . RXS^/'^'7>mm (MWl. 5^:HS) 

[0199) ^mmtLx. ±fBi) »c?pi;t^io^ 

^^^^s ±gB2) H^i;T^20^#T5i7C*^^i7 

[ 0 2 0 0 ) 
[^1] 



( 41 ) 4*ra¥5 - 2 3 6 9 5 1 



^1 





^ ^ % 












GAG/0. lM-I«/0. IN-KOHdng/iDl/nil) 


(mg) 




4 0 1 


CH-COOX 


1000/13.4/13.4 


823 




4 0 2 


CS (SI) -COOK 


1000/19.8/19.8 


901 




4 0 2-2 


CS (S3) -COOK 


1000/ 3.3/ 3.3 


895 




4 0 2-3 


CS(S6)-C00K 


1O00/4. 95/4. 95 


913 




4 0 4 


DS-COOK 


lCO/0. G7/0. 67 


91 




4 0 5 


Hep-COOK 


1000/ 6. 7/ 6. 7 


902 




40 6 


HS-COOK 


lOO/1. 34/1.34 


88 





[0 2 0 1 ] 

^2 

















GAG-C00K/Dowex50(H*) (ng/ml) 


(mg) 




50 1 




800/400 


780 




502 


CS(si)-7^h;' 


900/450 


805 




502-2 




800/400 


850 




50 2-3 




9D0/450 


887 




504 




90/100 


96 




505 




900/400 


946 




50 6 




80/40 


72 





[0 2 0 2] (2) L- (a 7 5^v;i') x^/ /^^P ^ h < 1 7 ;u D >^CDSaii 

-;U7 5> • v/^JU^ h-r>lU(PPEADP)i^^i^U [02033 
/^U:^>cD^ji [^k2 2] 



( 42 ) 



^BB75 - 2 3 6 9 5 1 



0 

n 




CK,OH 

^ ■p-W-Oli-CT.-O-p-CH, 
OH NHAc ^ 



0 
II 



D HC-O-C- (CH,),4CH3 



0 

0 H^-0-C-(CH,)MrH, 



C0-NH-CH.-CH,-O-J-O-CH, 
Oil 



n : 2 5 

[0 2 0 4] 4 0 Oag©n 5 0 0 <Dja7C*®5 

iZ^ML. 2 7. 6 iig©P P E A D P COi? □ D 

i&^tsaxr. 7 0'CT2^rBiSf£;$-tt, fnut^)i>Ai: 

A«CL/T*»S, H 'J "JAfiSfOi^y-JI/SJn/L 

&. ti;fcfl:®Sr5l!b, 0. 3M »^T>tr:'i7A^ 
iSzKi'PVKA^A (TSKgel 7xr.JU 

h3/'t-;i.6 5 OM («y- K) 4 0 Oil) tr® 
^»tzO. 311 *'(b7>*z:C7A*igffiTi!fe» 

t. 3 0 %^^/-;i/*®ffiT@ab/t. igaoRutjsfe 
- ;u* tc J: s « ffi B^)- i « t -r s *a *J » ffi L 



OB«tl3 engS^/t. 
[0 2 0 5] U >^ft : 0 . 3 0 

P P E AD P-^S : 6 . 4 4 ?6 
t T;Ud ym-^m : 8 2 . 3 7 % 
( 0 2 0 6 3 2) t<D(&(OL- ( a -*X7 73^ v;!') 

PPEADPtSSSCSbfc^^T, ±E (1) - 
2) ©;&}iC«(H;TS«;S-a-. ^3©PPEADPe^ 

[ 0 2 0 7] 
[S3] 



^ m m 



SiC^i^ (tng/mg) 
GAG-1^J> h V/PPEADP 



6 0 1 
602 
6 0 2-2 
6 0 2-3 
604 
605 
6 0 6 



CH-PPEADP 

CS{Sl)-PPEADP 

CS(S3)-PPEADP 

CS(S6)-PPEADP 

DS-PPEADP 

Hep-PPEADP 

HS-PPEADP 



7 0 0/3 2, 
80 0/5 5. 
4 00/ 9, 
800/ 9, 

90/ 4. 
80 0/3 6. 

7 0/ 3. 



3 
4 

2 6 

0 0 

1 5 
9 1 

3 1 



[ 0 2 0 8] 
[S4] 



( 43 ) 



<*li¥5 - 2 3 6 9 5 1 



4 





IK M 


PPEADP 


GAG 




(nig) 


{%) 


{%) 


6 0 1 


70.2 


4.30 


90. 90 


6 02 


88.0 


6.41 


85.17 


602-2 


20 


2.01 


89. 70 . 


6 02-3 


56.2 


1.08 


92.00 


604 


4.5 


4.00 


90. 66 


605 


24 


4.11 


90.01 


606 


5.74 


4.22 


88. 21 



[ 0 2 0 9 ] mmmi 

^mmm (i o o Atg/mo oTts.^so^mmf^'^ 

^^Jnit^y^^Jt!>^/\>^X (Hanks') mm (Pro 
c. Soc. Exp, Biol. Med.. IL. 196 (1949) ) \zmM 

2vi\^-o^^V X^U>my'^ (PrimariaS 8 0 
2. S> • x>r '> + >V>afi55fe. eOniiB) tCj&O 
^> 4 ICT 1 %;5WtT3- h U/i, 
[0210] U'-h^, i^:i^A>^X^?g:T?2 iHl 

^^bfz. t^)v^>mmmikmmm (hdm) h^bif 
j^issrsxio' mi^/ih[(DmmrmmL. 4m\t^m 

[0211] 2) ^m^y h^ms^mmomm^Rxim 

^^f^y y hFrmJI^Wi^^^\t. Segienf>CD:3^& (Method 
s in Cell Biology, Vol. XIII. pp.29 ^ 83 ( 1 976). Ac 
adeniic Press) ^zm^^M^mmmM^'^tzo vmm. Spra 
gue-Dawley^ !y hi i^Ml 5 0-20 Qg)<omi&^\Z^ 
(S^«, 7Jl^ry> • h U-Xtt) 1 

Omg ( 5 Offig/ml ^ 2 0 0 u I) ^ftltL, mWf^^fj^n 

fc'^^n-y^ab. giI«gl£fiSeS: 3 OiDl/fflin(Ogit3STgit 
T;^^li&*l-3;rc^, ±izW^mf)^^mmz^:L-:r 

^mvmmm^mmL/2--3^mmmm^n'Drz. m 
m^^^izntotixf)^^. mmm^ 3 7x:{z^iMLLrz 
0. 0 5%zi^y'^-'\fmm.m\z^w^L. 7-io^ra 
:2yyi---^mm^^'orzo m^inj^. M^m^mm 



[0212] mi^^m^^ 5 0 X G1? 1 5^Rg3l'C^L/. ± 
UTAX (Villiams) # EigifeTl^^ilC 2 50XG 

^tmnmm immp^&,mm. ^yn- (Kapffer)jai 

^Tz. 

[0 2 13] 6^mi^rz^^nmm\tms^^. ±nm 
(0. 6%h^j/^>f)\^-^m\^^ft^mmmumz^ 

-5) ^S^«, /jNHi60«S (Cell struct. Funct.. I 
3^179- 1 88 (1 988) ) IC t> t *::?< Enat OH D M«fi6 (1 
O/ig-OxjiUV. 0. l/iiMCuSO, - SH, 
O. 3nM H, SeO, , 5 0 pM Z n S 0^ • 7 H, 
O, SOng/ml EGF (±&jfflJ!aiiMH^, ^Sit 
(1^) ) : 5 0 /ig/inl U 1 0 OU/inl^:z 

>G; 1 0 ou/ini;^ h v>&i;i Mg/mil5M 

i^«:^tJ'i7< U7AX#E^i^fi) 3 x l 0 ' cells/ml 
J:3lc^&«?b, P P E AD Pie^^U n-y- 

a (Primaria 3 8 0 2 , 6 0 mm) 4 ol-f L , 5 
%COt . 959^^^. 37t:. lOO^SSTT^il 

Lft. i^sfette^p^a. IBB, 3 B iJc-en-^nM^a 

[0 2 14] (J^^) 1 0 ;/g/mlOSgT. CS (S 
3) -PPEADP (Dyh 6 0 2- 2) (gilT, To 
S-PPEADPJ iill^-r) Sn-hb/tx-rS/jLTm 

^{b<^{Sii:^>^il^(r^^n;^Co 1 B 1 0 ug/ia\(D 

m^r^m^^<D^mm.^mmf)mm^nrz. 2be\z 

U^t l 0 tii/iii\X\t. \^t/uEM^itLi^m^^^m 
LTlifeo M^i\:\tCS (S3) -^PPEADP 

S- PPEADP (7)jS^^l 0 0 Mg/innc±tf T=b^^ 

<DmisQ\t^^nuit^-orzc 3>hD-;Kz)in4?^ii>r^ 

[0215] #liPPEADPie^i^UrJ1^-^/t5^U;^; 

>^m\r^xn-Drz±tE.umz^^xmmt<Dm^^t^^ 
btzf^m^msiz^t. 

(0 2 161 
[^5] 



( 44 ) 
SB 



^mW-S- 2 3 6 9 5 1 







60 2-2 (lOMe/ml) 


+++ 


B 0 4 


+ 


606 


+ 


600 


+ 


601 


+ 




+ 



[02 17] 7^^ :rD:^^5^>$^Ji)||:flJbfc« 

A7.i$'-W^JiS (BHK2 IJ^IS) (D±ISiai|JIIl^Oi$ 

[0 2 18] #SPPEADPjS^4^Un-!^-5/i^'J* 

0, CS-PPEADP, DS-PPEADP, HS- 
PPEADP, HA-PPEADP, CH-PPEAD 

pcoiitcffi^fiitt36^ii5<, zn^Dumhfzi 

[0 2 19] 
[^6] 

^6 



602-2 


0. 


7 7 IX E/ra 1 


604 


1 . 


49 


606 


4. 


9 


600 


1 7. 


2 


60 1 


80. 


8 



[0 2 2 1 ] nmm 2 

CS-PPEADP, ^'i^^^zfyTs^v^m^m^^ 
it. 

[ 0 2 2 2 ] I) ^^"7^ hwmm.m\^^ 

[0 2 2 3 ] 2) ^H^MCDD- h 

1 0 iigU\(OC S-PPEADP ^^m't^/\>^ 7.m 



-^z/D. (Primaria 3 8 0 1 ; h> - y^>'J > 
tfciS^) \Z. ^rz. 0. 0 3%<DD5-y> (-tJi^^h 

KlBlS:3 5iiiin;J?UX^U>igx-f i/a (Falcon300 

r:rim^nx3-hL. mmmiz^^ A7.mmx 
[0 2 2 4] 3) mmmom^- 'H-^^i^>^m^^ 
±12 (1) xmmLrziFFmi^mmm^±^ (2) xmm 

b/iCS-PPEADPm31-?^i>i, Ult^^mT^^X 
'^y^'f-f e^iLXttn ^ — y >5a3ix^ vatC 1 . 5 ml 

Bm\z^§jv\^^^m,t^^\^. 24mm'^\zi 

uC i 0'H~^^i^>^m^. 3 7 t:T2 4^PB^i§|| 

^?^<^i?j^®^3i:ti^7K (PBS) xm^^^llf^ 
iiiilco?^l 0 % h U^D;i/BfK (TCA) ^mx. 

mm^^^hft. imf^i^mm\zi&m^. tca^k^i. 

ImKDlN NaOH&Jni;%., 3 7*CTl^rig-r 

c^)'9*^ 1 0 0 // 1 ^t K)DNA^mm\zmb. 

StS^^tC^b. ;intC0. SalOD 1 0 0 %TC A^jfip 
A. lO^ram?^^, 10. 0 0 Orpii T-2 0 4)'Ppia41> 
L^Co ±m^m^W:> ttmiZO. 5inlO10%TCA$ 
SDA, ^ISI;K?&±T1 5^r^MBLrz. 1 0. 

0 0 Orpa T2 O^raS'L^b. ±?tO, 3iDl$i/>^U 
-S>3 >;NW7;HCl5tO, 3mI(7)S/>^U-^$'-*j!jD 

[ 0 2 2 5] 4) ffF1*S«;«l^©ti^i:UT<^7;ur5 

T)\^':/^>^m^(Dmm\t. mm^^^ (eia^) \z 

[0226] tfiyyhTji^Zf^ >1ffiW I gG^^H (Capp 
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eittffil) 0. iM h^j7.^mi&mm/o. i sm n 

aC I SfSTl 0 wg/BlJc««?b;t. i:nJC3i?UX5^U 
>f-X (1/4" <i), PIERCE) $4ii/Dllc;^5J:^ 

PBlfT:?:^. flttSl^. 4t:Ti«&ab;t. f-X^PB 
s-raiaacj^^, 5 0BM>j>KS«ffi (pH7. 4) / 

0. 15MNaCl/0. l%^^^>/0. 02%7 

10 2 2 7 ] K« (2 4^ra, -;£^ftTTffFjaiiia$« 
«Lfc«SI±Ml. 5010-5 -fe 5 /il ^Z^^^X. ± 

r;u:^^ i o o u \ tc, s o o it i 0±i5U >m 

X^iiSUaA, ^iaT4^P^®j*UJ&:;&t€>-r > + a'^- 
hbtz. '^\Z\f-X^ S^fB^. 3 (Hi, PBS/0. 05 

%y'i->2 ommrvti^'^. o. i %-tf7^>S:'&tf 

PBS/0. 0 5 %U/-r->2 O^ffltTl X 1 0* i^\Z 
-ifS^i^ (Cappei^h©) 5 0 0 al ^jtox., 4t:Ti0 

s^ra, 3iHi, PBS/0. 0 5%y^->2 ommx 

M (5 0ingOo-7x- k>>?Ta ><i: 1 0 /i 1 <D 3 0 
%Ht O, StIOObIOO. 1M h U (pH 
7. 4) IC^^S) €:1ID^, ^mT3 O^J-P^l^o < 0 4^^ 

O^^jL^-hLAc^ 30 1 . 3N 

S^^lmljtox., SJi&SrfStlh^-frfc. ^fefri^^:^ 4 9 2 db 
<0^^&\Z^-:>xmmL'^, 
[ 0 2 2 8] 5) DN A^fi 

80/xl (D^Un (IN NaOH^^) ^g^^T^^fO 
y-)lTttm'^it. COaiil^lOOMl Ol 



ICl 0 0 Ml (DDAB (0, 4g v7a 

K (DABA) • 2HC 1 /lDia[@7K» PtHfefcJ&fe 

bXli^itttl 0-2 ODg(Dy~U hA (^g^S, 

<fc<ffi^^. JUAT^itb, 6 O'CtDta^S^^T 

3 O^^^iDSftb^t. 2b1©0, 6N HC 1 O, 

^mx. ^<mw^. 10, 0 0 orpD t5 5>Pd1Svc.^ 
i^ytytmii^m^mi&^^4 1 siib. asD^a^ss i 

[ 0 2 2 9] mm) C S - P P E AD P$3- h Lfc 

J±J^ ^ jc < o t ^ o <J; ^ T ^ ® ic 
iTti, maj^fi)&ttC S - P P E AD PiaSx^ 

h L;t-r>r 6 B#P^ r^^^ 

i$#$l^ttTfT< tj^iatiii^jgiitt, !lfflJa^i[***iJDb 

[0230] C<OttO:> 'H--5^^i;>0D®O3i*^a 
7 \Z^t> 
[ 0 2 3 1 ] 
[^7] 



^7 



B 


CS-PPEADP 


H 1£ ^ € 




1 


9037± 943dpra 


1I543± 1444dpni 


13178 ± 1054dpin 


2 


1G1106± 8966 


224253±39158 


424915±25774 


3 


190661± 11062 


233336± 18039 


564520± 37481 


4 


91490± 10449 


80030± 6075 


31928G± 184 


5 


4I45G± 2268 


4G194± 5832 


28958 ± 519 



[0 2 3 2 ] cs-ppEADpmm'f>( 1^3.. m^n 

■5. 



[0 2 3 3 ] E^^&3mm<Dm^tLX07)lZf^>6^ 
mM<om^\ts fSi^hft^^TX. 20-1, OOOng 

hotz. Z(Dm^^^m\^^X. ^m^^f^TcODN A^ 

0 2 4s$PB'j(c:5^a:^$ns7;i.:/5 >fi$^3£U^cj^^^ 

03t'^'r. CS-PPEADP$^Mi:LTffl^i/t« 
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S, "^tzu^-^ yarn's. tLxm^^1tig^\t. 

[0 2 3 4] j^±oj:5ic, i^mm(K>^i^mmtm^m 

[01] IFII9ll»9|gom^(7)3^Sg$^-r. 
■t*-^ y *>€ii - h L.i^ciS^lJnL'^CDBHK- 2 1 ISi 
[03] CS~PPEADP^S:n-hLTflfcffFmia 

[^l^*iiE2] 
[^lE^^SHi^] 0@ 

[^ie:^^] 

[^iEl^^] 



[03] 




— CS-PPEADP 



[^JggMiE^] 

[iiaiB] ¥fi£5^4^ 7 B 

[^jgg«jE2] 

[^iE^t^S!^^] la® 

[^lE^^i^B^] 03 

[^jE:^fel 

[^lEf^^J 

[03] 




CS-PPEADP 



